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INTRODUCTION 


In 1970, a task force composed of representatives from the Bureau 
of Sport Fisheries and Wildlife, now the Fish and Wildlife Serv- 
ice (FWS), state conservation agencies and private conservation 
groups recommended that the FWS develop a non-monetary evaluation 
procedure to quantify impacts on fish and wildlife from water 
resources projects. Existing monetary approaches considered only 
impacts to game species and were inadequate assessments of total 
project impacts. The system developed by Daniel and Lemaire 
(Wildlife Soc. Bull, 2(3): 114-118) for Missouri was modified by 
the FWS to meet the requirements of the Water Resources Council's 
Principles and Standards for Planning Water and Related Land 
Resources. The FWS published the Ecological Planning and Evalua- 
tion Procedures in 1974 as a non-monetary habitat assessment 
procedure and revised the document in 1976 (U.S. Fish and Wild- 
life Service, Division of Ecological Services. 1976. Habitat 
Evaluation Procedures. Washington, D.C. 30 pp.). By 1980, the 
FWS through the Western Energy and Land Use Team again revised 
the procedures, and established the 1980 Habitat Evaluation 
Procedures (U.S. Fish and Wildlife Service, Division of Ecologi- 
cal Services. 1980. Habitat Evaluation Procedures (HEP). ESM 
102. Washington, D.C. 281 pp) or "1980 HEP" as the agency's 
official assessment planning tool. 


Early efforts to develop a non-monetary habitat evaluation ap- 
proach involved the Missouri Cooperative Wildlife Research Unit 
in cooperation with the FWS. In 1977, the Cooperative Research 
Unit published A Handbook For Habitat Evaluation Procedures (U.S. 
Fish and Wildlife Service, Resour. Publ. 132. 77 pp.) which 
proposed habitat criteria for objectively documenting and scoring 
habitat quality. This "Blue Handbook" was prepared to complement 
the 1976 FWS Habitat Evaluation Procedures. In 1980, revisions 
were made in the handbook and an expanded edition or the "Yellow 
Handbook" was published (U.S. Fish and Wildlife Service, Resour. 
Publ. 113. 155 pp). The "Yellow Handbook" also serves as a 
companion document for the FWS Habitat Evaluation Procedures. 
However, the new 1980 HEP system has again demonstrated the 
necessity for revising and updating a companion field handbook 
for Missouri. 


The Habitat Evaluation Procedures are a habitat-based approach 
for assessing impacts on habitat quality of land or water manage- 
ment practices. The procedures document the quantity and quality 
of habitat for selected wildlife species. The HEP make two 
general types of wildlife habitat comparisons including (1) the 
relative value of different areas at the same point in time, and 
(2) the relative value of the same area at. future points in time. 


The 1980 HEP system is based on the assumption that habitat for 
selected wildlife species can be described by a habitat suitabil- 
ity index (HSI). This index, ranging from 0.1 to 1.0, is multi- 
plied by area of available habitat to obtain habitat units (HU), 
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a measure of both habitat quality and quantity. The HSI is 
determined with the aid of species habitat models. The models 
provide a predictive capability by examining vegetative structur- 
al components or habitat characteristics of wildlife habitat. 

The HSI is a measure of how well habitat conditions compare to 
optimum conditions. With the HSI and HU concepts, planners can 
project impacts for many alternative management programs. Final- 
ly, mitigation decisions can be made by displaying potential 
habitat improvements for selected species, plus costs associated 
with management. 


The "Yellow Handbook" contained habitat descriptions for 17 
wildlife species called evaluation elements. The habitat de- 
scriptions are criteria that are used to score habitat quality by 
habitat type. The "Yellow Handbook" is, therefore, compatible 
with the 1980 HEP system and the evaluation elements can serve as 
the species habitat models. Experience with the "Yellow Hand- 
book" produced significant changes, specifically including: (1) 
applicable area expanded from the ll-county central Missouri 
region to the agricultural areas of northern, west-central, and 
southwest Missouri; (2) additional species habitat models; (3) 
standardized terminology and field measurements between species 
habitat models; (4) different habitat types; (5) addition of 
field forms and description of sampling techniques; (6)descrip- 
tion of data analysis procedures; and (7) improved recognition of 
limiting factors. 


The "Yellow Handbook" was revised in 1983 and reprinted as A 
Handbook for Habitat Evaluation in Missouri (Urich et. al. 
Missouri Department of Conservation, Jefferson City, Mo. 148 pp). 
Twenty-one species models were described in this revised hand- 
book. 


The 1983 handbook was designed to strengthen the field aspect of 
the habitat evaluation procedures by providing key habitat char- 
acteristics in the form of species models for selected upland 
wildlife. The 1980 HEP system is designed as a consistent and 
repeatable procedure for evaluating existing conditions and 
projecting impacts. Models are a necessary feature for achieving 
consistency. 


This wetland handbook presents species models for evaluating 
wetland habitat quality with 7 species and is issued as a compan- 
ion document to the 1983 handbook. Species narratives and refer- 
ences are provided with each model as background for habitat 
characteristics and model design. Much of the life history, 
distribution and management information contained in the species 
perl ego sated: Cro Miesauciiesristmandstiaalate: ror 
mation System, a computer data base with information on the 
state's fish and wildlife species. This information system is 
Maintained by the Missouri Department of Conservation, Wildlife 
Division, Jefferson City, Missouri. 
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APPLICABLE AREA 


The species habitat models are applicable to all of Missouri. 
Counties where the species habitat models were applied for veri- 
fication purposes include Pike, Lincoln, Livingston, Linn, Lewis, 
Scotland, Stoddard,and St. Louis. 


Wildlife Management Areas (WMAs) where management emphasis is 
directed at wetland wildlife serve as a standard of comparison 
for optimum habitat conditions described in the models. These 
WMAs include Fountain Grove (Linn County), Ted Shanks (Pike 
County), Marais Temps Clair (St. Charles County) and Duck Creek 
(Stoddard County). 


HABITAT TYPES 


Species models are designed to evaluate habitat quality in 4 
habitat types: 


1. Nonforested Wetland 
This type includes marshes; potholes; sloughs; low, wet 
grassy areas; and shallow waterlogged depressions. Vegeta- 
tion can consist of smartweeds, reed canarygrass, sedges, 
cattails and/or shrubs such as buttonbush or willow. These 
wetlands may have permanent water lasting all year or semi- 
permanent water lasting a portion of the growing season. 


2. Forested Wetland 
Wooded swamps, forested bottomlands (lowland hardwoods) and 
tree-lined oxbows characterize this type. Dominant trees may 
include silver maple, elm, sycamore, ash, pin oak, tupelo gum 
Or cypress. 


3. Cropland 
This habitat type includes small grain and row crops plus 


legumes and grass in rotation. Agricultural fields left idle 
for less than 2 years are still classified as cropfields. 


4. Pasture/Hayland 
Included in this category are all pastures and hayfields used 


for both forage and seed. Typical species include fescue, 
timothy, red clover, alfalfa and all native grasses. Howev- 
er, fields containing legumes included in the rotation with 
small grains and row crops are considered in the cropland 
habitat type. 


INSTRUCTIONS AND INFORMATION 


Habitat Types and Wildlife Species - Categorize existing vegeta- 
tion into the habitat types applicable to the species habitat 


models. Select evaluation wildlife species. Procedures for 
choosing wildlife species are outlined in the Fish and Wildlife 
Service Ecological Services Manual (ESM) 102. 


Field Sampling - Vegetative data and other information required 
for the species habitat models can be efficiently collected with 
the following techniques. These methods were designed for rapid- 
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the following techniques. These methods were designed for rapid- 
ity while at the same time providing a repeatable technique based 
on recognized sampling procedures. Examples of field 

sheets to facilitate data collection can be found in the 1983 
Handbook for Habitat Evaluation in Missouri. 


Forested Wetland - Tree species composition and size class 
can be determined with a zig-zag transect sampling 20 trees 
Or any other standard forest inventory methods. 


Pasture/Hayland - Vegetative characteristics can be measured 
along a 100 yard transect with sample points spaced every 10 
paces or yards. Vegetation is measured by ocular estimate in 
a triangular plot formed by the pacers feet and a stick 
placed across the tips of both feet. 


Cropland and Nonforested Wetland - Vegetative measurements 
are not necessary for these habitat types. General informa- 


tion on existing conditions can be determined from direct 
observation. 


Other Measurements and Data Collections - On all habitat 
types, information on loafing sites, woody invasion, open 
water, soil texture, etc., can be made by general observation 
and visual estimate. Photographs available from the Agricul- 
tural Stabilization and Conservation Service (ASCS) are 
Suggested for field use. Aeriai photographs will facilitate 
distance measurements between habitat types. All distance 
measurements should be made from the center of the sample 
habitat type to the edge of the nearest appropriate habitat 
type. 


HSI Calculations - The habitat type suitability index (HTSI) by 
species is calculated by totaling the actual scores and dividing 
that sum by the maximum possible score for that habitat type. 
Habitat units are the product of the HTSI for an evaluation 
species times the area of the habitat type. The mean HSI for an 
evaluation species in its available habitat or within a study 
area is then calculated by the following procedure: 


Mean HSI = g(Habitat Type Suitability Index X Habitat Type Acres) 
In Available Total Area of Available Habitat 


Habitat 


Available habitat is defined as the sum of the different habitat 
type acreages capable of providing support for an evaluation 
Species. For example, available habitat for the mallard consists 
of the nonforested wetland, forested wetland and cropland habitat 
types. Available habitat for the least bittern consists of only 
the nonforested wetland habitat type. 


Predicting Future Habitat Quality - The species habitat models in 


this manual will yield habitat suitability indexes for species by 
habitat types. The same models that produced baseline HSI values 
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can be used to calculate future changes in the habitat types' 
vegetative structure and plant species composition. The first 
step in predicting future habitat quality with the development of 
a resource management activity is to display the existing condi- 
tion field scores for the habitat characteristics by species. 
Actual score matrixes will display habitat characteristic indexes 
and point out which habitat characteristics scored low and which 
scored high. An example of an actual score matrix for the mal- 
lard is contained in Appendix A. All habitat characteristics for 
the maliard in 3 habitat types are listed in abbreviated form on 
the left side of the matrix. Habitat characteristics are scored 
on either a 1 to 5 or 1 to 10 scale. The field scores are trans- 
ferred to the actual score matrix to produce a frequency display 
by score. Future habitat quality can be predicted by construct- 
ing a new actual score matrix for each species, and changing the 
existing condition scores to form a new frequency score display 
based on the conditions imposed by the management alternative. 
New habitat characteristic indexes can be calculated and compared 
to existing habitat characteristic indexes. A new actual score 
Matrix must be constructed for each management alternative. 
Finally, revised future HU's can be determined for each proposed 
action after the area of available habitat is estimated for 
future years. 


Animal Numbers - The 1980 HEP system provides a procedure for 
determining both the extent of human uses of wildlife and the 
dollar values of these uses. The FWS Human Use and Economic 
Evaluation (HUEE) begins with determining the availability or 
supply of wildlife (U.S. Fish and Wildlife Service, Division of 
Ecological Services. 1980. Human Use and Economic Evaluation 
(HUEE). ESM 104. Washington, D.C. 173 pp). Supply or abundance 
of wildlife depends on habitat quality which is described numeri- 
cally by the HSI. Animal numbers can be estimated from the HSI 
and HU by converting a numerical score for habitat quality and 
quantity into density projections. 


An assumption must be made on maximum animal densities associated 
with an optimum available habitat rating of 1.0. Literature 
sources and experience on areas of known density can be used to 
document population densities under best possible conditions. 
Although the species habitat models are designed for statewide 
use, estimates of animal abundance under optimum habitat condi- 
tions will vary by county or region and cannot be considered 
uniform throughout the state. Appendix B contains animal densi- 
ties and HU per animal for optimum habitat as a reasonable esti- 
Mate for most of Missouri. These figures should be substantiated 
with more local information if available. Number of HU required 
per animal and then estimated animal numbers can be calculated 
according to the following example for the least bittern in a 500 
acre nonforested wetland with an average HSI of .58: 
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Optimum Density Birds per 


with 1.0 Habitat Rating = Habitat unit 

l pair/2 acres 1.0 

Available Habitat Average HSI Total HU for 
(Acres) X for Study Area = Study Area 
500 58 290 


Total Population least bittern: 
HU x Birds/HU) 
290 X 1.0 = 290 birds 


This procedure assumes that the HSI is linearly related to animal 
numbers. For example, a 50 percent increase in habitat quality 
(HSI) produces a 50 percent increase in animal numbers. 


Life Requisites and Limiting Factors- Species habitat models are 
designed to consider major life requisites including reproductive 
sites, food and water sources, and cover (escape, winter and 
brood rearing). Habitat characteristics describe the plant 
species composition and structure and other features that will 
provide these life requisites. Distance between habitat types, 
as well as plant species composition and structure of adjacent 
habitat types, are scored to insure that all life requisites are 
accessible to the evaluation species. Should a life requisite 
not be accessible to an evaluation species, then that life requi- 
Site becomes a limiting factor. Consequently, the evaluation 
species will either be absent or occur at extremely low and 
unpredictable densities. Habitat characteristics that are limit- 
ing factors are identified in the models. If the habitat charac- 
teristic is not present at an identified minimum level, then all 
other habitat characteristics are disregarded and the habitat 
type suitability index (HTSI) is entered as 0.1. Some evaluation 
Species have several habitat characteristics that are limiting 
factors any one of which will result in a 0.1 HTSI. For still 
other evaluation species, limiting factor calculations are made 
differently. The HTSI is adjusted by multiplying the initial 
HTSI by a percentage factor to account for critical limiting 
factors not present in the available habitat. 
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DEFINITION OF TERMS 


AVAILABLE HABITAT - total area that can be expected to provide 
habitat for the evaluation wildlife species and may be com- 
posed of one or more habitat types. Total area of available 
habitat is the sum of all habitat types likely to be used by 
the evaluation species in the study (project) area. 


CANOPY CLOSURE (TREES) - the degree to which foliage and branches 
of the forest overstory prevent sunlight from reaching the 
forest floor. (100% closure = complete canopy, no sunlight 
on forest fioor.) 


CHARACTERISTICS (OF HABITAT) - attributes of the habitat that may 
be critical to the survival, perpetuation, and abundance of 
an animal species. 


COVER - vegetation or other shelter providing protection for 
Wildlife from weather or predators. 


DBH - tree diameter at breast height (4.5 ft.) 
EDGE - the perimeter of the field, or wetland being evaluated. 


EMERGENT VEGETATION - erect, rooted herbaceous plants present for 
most of the growing season. 


EVALUATION ELEMENT - a wildlife species for which habitat quality 
is evaluated. 


FORB - a broad-leaved herbaceous plant. 


HABITAT SUITABILITY INDEX - a number representing the comparison 
between present or projected habitat quality and the optimum 
conditions possible in the available habitat for a species. 


HABITAT TYPE - a kind of environment possessing specific vegeta- 
tive structural characteristics and plant species composition 
and categorized in this manual as nonforested wetland, for- 
ested wetland, pasture/hayland, and cropland. 


HABITAT TYPE SUITABILITY INDEX - a number representing the com- 
parison between present or projected habitat quality and the 
optimum conditions possible in that habitat type. 


HERBACEOUS PLANTS - annual, biennial, or perennial plants whose 
exposed parts die down at the end of the growing season 
(forbs, grasses, and grasslike plants). 


LEGUME - any plant of the super family Leguminosae (families 
Papilionacea, Caesalpinaceae, Mimosaceae), and includes 
alfalfa, red clover, lespedeza and other native or domestic 
legumes. 
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OPENING (FOREST) - a space in the forest canopy with less than 10 
percent canopy closure. 


PERSISTENT EMERGENT VEGETATION - erect, rooted herbaceous vegeta- 
tion that remains standing during the winter. 


SAMPLE UNIT - a circie with 1 mile radius and the center in the 
field or wetland being evaluated. 


SOIL SATURATION - the degree that the soil is water logged. 


SUBSTRATE - the base material that lies beneath open water or 
Supports wetland vegetation. 


TREE SIZE CLASS - a size category for a forest stand in which 50 
percent or more of the trees fall within specific dbh limits. 


WATER LEVEL FLUCTUATION - change in water levels either up or 
down throughout a specified period. 


WATER REGIME - the percent of the wetland covered by water 
throughout a specified period. 
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MALLARD 
(Anas platyrhynchos) 


Geographic Distribution 


Present: Common winter resident statewide but a rare summer resident where 
wetlands exist. 


Historical: Similar to the present distribution but probably more abundant 
during the summer before most of the state's wetlands were converted to other land 
uses. 


General Habitat 


Winter and migratory habitat must emphasize food sources to support large 
concentrations of mallards for extended periods. Ideal habitat consists of 
nonforested wetlands with large quantities of annual seed producing plants such as 
smartweeds and millets associated with forested wetlands dominated by pin oak, 
willow oak, cherrybark oak or overcup oak. Food sources must not be flooded over 18 
inches deep for effective utilization by mallards. 


Breeding adults utilize open emergent wetlands for brood rearing. Hens usually 
- nest within 100 yards of water but occasionally nests are located up to 500 yards from 
water. Preferred nesting habitat consists of grass areas, hayfields, legumes or 
cereal grains. Mallards will also occasionally nest in cattails and bulrush but 
generally this species is an upland nester. 


Reproduction 


Over most of the breeding range nesting occurs between April 15 and April 30. 
Pair bonding begins as early as November when birds arrive at the wintering areas. 
Most pair bonds and courtship activities are completed by January or February and 
pair bonds last until incubation starts. Clutch size varies from 6 to 9 eggs. Each 
pair defends a territory until incubation begins. The size of this territory depends 
on the effect of vegetation and topography on site lines. Home ranges can vary from 
4 to 20 acres depending on habitat conditions and wetland size. Brood mortality 
averages 40 percent until the flight stage and birds can generally fly when 52 to 60 
days old. 


Winter habitat conditions may be an important factor in nesting success. 
Pairing in southeastern Missouri begins when migrants arrive. Once pairs are 
formed, molting begins but the female molt can be delayed, interupted, or 
accelerated depending on environmental and climatic conditions during the winter. 
Once molting is at or near completion, females deposit large fat and protein 
reserves before migrating north. These reserves are obtained by intense and 
segregated feeding bouts by pairs. -Early paired females that have completed the 
molt, migrate first in the spring and use the energy reserves for migration and egg 
production upon arrival in northern prairie regions. Other females that are younger, 
lighter, or develop slower do not finish molting on the winter areas and must 
migrate while still molting. 


Food 
Winter foods of the mallard consist of corn, smartweeds, wild millet, acorns 


and rice. Relative proportions depend on the location in the state. Corn and 
smartweeds account for more than half the diet of migratory birds in northern 
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Missouri. Rice and acorns are a major portion of the diet in southeastern Missouri. 
Invertebrates are also important to wintering mallards. Juveniles rely on insects 
but once fledged, juvenile food habits are very similar to adults. 


Important Food Plants 


Acorns Cutgrass Ragweeds 
Agricultural Crops Duckweeds Sedges 
Beggar Tick Foxtails Smar tweeds 
Bulrush Japanese Millet Spikerushes 
Chufa Pigweeds Wigeon Grass 


Wild Millet 


Land Management 


Mississippi Flyway mallards winter in the Lower Mississippi Valley from 
southeastern Missouri to Louisiana although the majority of the birds winter south 
of Missouri. State lands in the Bootheel still provide winter habitat for 
significant numbers of mallards. Mallards may also spend much of the winter in 
more northern portions of Missouri depending on weather conditions, and availability 
of waste grain and open water. Generally, mallards are best adapted to winter 
temperatures that average about 32° F. Energetic demands increase rapidly at lower 
temperatures although males tolerate lower average temperatures better than 
females. 


The decline of natural wetlands along migration corridors has concentrated 
mallards on fewer stopover and staging areas. Concentrating mallards depletes food 
sources faster and reduced food supplies increases foraging time. The physiological 
changes associated with egg laying begins on the wintering grounds. Similarly, 
wetlands used along migration routes must have the food resources to maintain 
endogenous proteins and lipids required for egg laying. Therefore, habitat conditions 
in Missouri from October to March, including the abundance and quality of wetlands, 
will affect breeding mallard age ratios and nest success. 


Habitat utilization by migrating mallards depends on weather, hunting pressure, 
availability of open water and food supplies. The 4 most important factors 
influencing food sources are fluctuating water levels, turbidity, water depth and 
competition by plants that provide little or no food. 


As winter habitat, more than 70 percent of the plant coverage in the wetland 
should be composed of important food plants. Seeds of many native annual wetland 
plants have as high or higher energy content than row crops although greater 
production per acre can be achieved with agricultural crops. Food plants should be 
flooded 1 to 18 inches deep, but mallards show a preference for feeding in water 4 to 
6 inches deep. Open water, mudflats or exposed sites for loafing should occur on 10 
to 20 percent of the wetland. Shelter from weather is desirable and 5 to 15 percent 
of the wetland area should be covered by persistent emergents or woody vegetation. 
Adjacent flooded lowland hardwoods also provide shelter from fall and winter 
weather. 


Mallards will feed in agricultural fields. Flooding will enhance the 


attractiveness of crop fields to mallards but is not necessary. Corn is the 
preferred grain crop. 
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Green tree reservoirs are an important migratory and winter habitat. Flooding 
of these sites should begin by October 15 and water levels established at 1 inch to 18 
inches. Forest management should be directed at encouraging large mast producing 
trees. Invertebrate populations in lowland hardwoods are also important food source 
during winter molting and pairing. Duplicating natural flooding patterns will 
usually stimulate macroinvertebrate numbers. Late spring or summer flooding can 
result in little or no understory herbaceous vegetation and invertebrates in the fall 
and winter. 


Population Density 


Migrant: 10 birds per acre 
Resident: 1 pair per 10 acres 


Limiting Factor 


Migrant: Winter food sources 
Resident: Water in wetlands during summer 
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Evaluation Element: MALLARD Habitat Type: NONFORESTED WETLAND 
(September 1 - January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
I. Fall and Winter Water Frequency Es 
LE Le Ota Ge SEM t mania WM rer. tenets ic) aieievers, Wis enalece (eee! mae! eileyiclieiwisvevs wysieie eve lens 10 
2. Water present most years with occasional lapse ...............- 6- 9 
SACOG eNTesent. every “OLN YEAT woe tei stte eee cetera eee cele ot untelceiscre 2-5 
4. Water present less than every other year; or unpredictable or 
Meee milat waters kon dry adurine, fal vane wimber . ae. .6ce asc. 2s 1 


(NOTE: If characteristic I scores a 1, disregard other criteria 
and enter .1 as Habitat Type Suitability Index.) 


Il. Fall and Winter Flood Conditions (% annual reduction in food plant 


coverage from siltation and flooding). iabe 
1. Food plant coverage rarely or not affected by fall floods ..... 10 
PeeRecducedubyetess than 25. (nul tap by  HtS Tt spy ma 75) Mee « crettie ele create 8- 9 : 
SreeReduccd: Dyas) e504 (multiply HT Sl aby, 50) Mee ners Foaiefateseys, a aay ales | | 
bh. Meshell iO) = Sys (Guinllici ily ERRSHS Toh, AZO) dé gaouou oman dlentheesss 2-4 
SeeeReuuced pymnore, than jos (multiply HIiSl ipyeelO)imeae esse veces sen e al 
PIII. Percent Forested and/or Nonforested Wetlands in Sample Unit (2000 Ac.) IEE 
Ws) More than 757 > LS OO! AG iim egarececciamereponsne ate mite vas ocans theiar seems aeL Ae ee 10 
Poem OL— ioe CLOOUr = 1 LSOOCACI)E ace cs cue ales eee tare se alicee ete mere Mie mite cueieicle 8- 9 
SME a Oe OOO n= LOOO Acre) ites a eye satay ote tial c  erottuetarade clever evarlehele sraene Gets: eater 5= / 
em eee Aad ae COO R= 550; ACs) Mratatete ia eres eie oo: sha kote a) erecenc eters onetsra levels @icreret eres 2- 4 
Seeiebess. than LOZ Ce 200 ACS.) senses ce aeeee sere ME PRS SORES eRe See 1 


(NOTE: If characteristic III scores a 1, disregard other criteria 
and enter .1 as Habitat Type Suitability Index, ) 


IV. Water Depth 1" - 18" Deep (% wetland covered by water September 1 to 
January 1). IV. 
ui SO) ca. US Rae eiaieoye parece sion Biaocd ayetenereiiens find oio.o/ J COMO GOOG. dol Un 9-10 
2 VS. DOG aciesias cb Sieod cn Bock By Cidha ORO, Geico CIC aoe dicta atic feet) Joe 
SeeGredher cian) 90 Zee certs ele aeeleyeyoperaters S Dike Os TO oOo Cc ChoKo ciate 5- 6 
ii, + IAB ot 5 OV a ae rene OKIERO Pvegerevete tetera cteremetenete re eadeist Sand 6 eve, o.iete eerie eras Bestsieicts 3- 4 
Sig HNGsele gale tar ARS Gai Gmicgs ore cial oicka Uiciaicen Oo osteo or Bet aprcle pwoicidtc ono ad 2 
V. Important Food Plant Coverage (% wetland covered by seed producing 
food plants flooded at least 1" deep). Wis 
lhe De SISY6 ABS SRO SS aiGtS CO ORIO STOOD. oieeons SIDRSICEG CCGA ORIG Ol Oe SIC NaI 9-10 
Dee MOT ECCCIVATIN HD fate tiede ase 2 sfans-.3 aiiecere iseve obebolel eu ee eieta a ate eels ets meee a eee a : 7- 8 
Se ee ee Oe Und Leroy ATSTEbY CISA eRe tet teh eS EERE A Shee ea eee eS 5- 6 
A} a BENG Grtherhoyllyy TMNT jaye G50) Samora Bea ea tahe aha tene sieusce oie toil sities : 3- 4 
el can nea pili HL GIUy byw 25) Wueretcievete ate ene Bee tats eee es RR ee ravesene 2 
GAeeko s(mulei ply, HESt by SLO) Rete cross mets we teie eters ots ee Save ete aloe ‘ A 
VI. Average Height of Seed Producing Plants Above Water AUG 
Lode Ef ee a a ar nae ee ast Pave wate athe eects. S 5 
Rd, sretanetertereile ce so oRabad 5 OO Dado Saco aie eteWareretel caver shore tate siete ts watch § F224 
Se O SG Dive Sty a iets ati be tv sis aS! 5 3) eeenclicte dats Rey seas ravateuerotionsicc stone teraeriource ote 1 
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Evaluation Element: MALLARD Habitat Type: NONFORESTED WETLAND 
(September 1 - January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 


\ Number of Important Food Plants Vis 
i}! 

alt 

| LP POLe CMAN Th he ses « Rerereche relate aiuaetele, aid ent a(elemava aie alecerses e-acatarte sire teh ereresa 5 

i} DRE eins Abia ohancln vied Rigo 6 © bee sacs awe a ans © FN PHONE NCR CECE er oierets 2- 4 

i Sem beSSt than cA. 6.6 cies eiateye sie ais & Beis ieks Sart ratere B cht eueke Wie al ctouanels om ah ersteiereyes 1 


VIII. Winter Cover (% wetland covered by persistent emergents and/or woody 


| vegetation. VIII. 
ie Sho sy Aas eas Bieta tateieletets ere siayeyioleie tales Celeteys cts isl <a) > b etaraley ohsveWens eraser. sie) « 5 
eNO SLES S PRPs y GD eee erator Bie) silt wr's'’s) a) « fe ioiial si ereusirenaie ase Siete sratulahaekate! cate, slcl acess a 3- 4 
Sessa chano 4, OL 2 Ie— DUA eve cence Pe SAP eR i eke aitianoval sterste speneteronets 5 2 
Lem OES EL AINE) OAs tate: sean anay ane) aie ee sc). ai.5,0iye 8 6 okay eiouairelle eis) «alle, 4, Siispsligh sieuaiayelSye)s:'s 0: « 1 
|} IX. Loafing Sites (% wetland occurring as bare ground, shallow water areas 
<1" deep, mounds, mudflats, etc.). ix 
1. 5 - 10% scattered throughout wetland ........ MOOS Goo Sac oie ae 5 
Zope 2O0Z Seattered throughoutswetland stje.<. cies «6 ios 05650 css 3- 4 
Sa evMainlLy alone peniphery Of wet Land \iiekis «ties » flee s,s Wis tetetay sia] orale ee 2 
Hesse Gian io (OL sMOCCs CNA ZO se s<le os ei etess Sregsiepeneisne siete Sheverensuetene fe- 1 


X. Open Water (% wetland occurring as open water without persistent 


emergent woody or annual vegetation). X. 
NMR RTO eo Pimtaiene «ois calotnicy snals Diss if) audi siale So Larei sus @ oheisrors Nesele pote Kterevetone she Seles 5 
Wi PWLCSS a EMATIOD ‘0 1s Sats; sue isle) e15 ere woe sian e) Sleistone Ore) 6 iets Siab al ate usyers aie, eravayensten aie seve 3- 4 
eS ct Olmak 7a: cattays cs a atle.e Dis fovetanciepelcis s/ateleretsye che HOOD OR EEO Oro Riven ctavsvercronere 2 
ECG Teg Tlvcall) 5 /omvattee eistep openssh oat crstake ansieretetera ciate ecrieie tele hats evel svar eierners il 

XI. Distance to Forested Wetland (bottomland hardwoods). xls 
L weadgucent£ booded. annually: o..5csned ates o> eee SARS ETERS hassle <a: 6 10 
ZomeuessuthangeemiLbes (flooded annually jacsisis2 «cw cn eis 6 ee ce 6 ons Cfencistnre 8- 9 
3. Adjacent flooded at least every other year ....... Pieiciere, tiers ete ee « 5- 7 
4. Less than 4 miles flooded at least every other year ........... 2-4 

5. Greater than 4 miles to any forested wetland; or less than 4 

Miles with flooding unpredictable; or no fall or winter flooding i 

‘XII. Distance to Cropland x 


1. Adjacent unharvested or partially unharvested and flooded 


uma ih ted See TY hata tc G5 Ck aOR Or Baye const B16 BiG Leche Re ie oie Oa ORS OS 10 
2. Less than 4 miles unharvested or partially unharvested and 
aR CLS CAEL Wel Nuun eyal paola etnies feyeceteislererekele) cab cr siete, cTeiiei mil eis. aicus exeiese. seake ere, « 8- 9 


3. Adjacent unharvested or partially unharvested and flooded at 

least every other year; or adjacent unflooded with residues 

(boreBhe yi ba eraval Wen AG. CR ReeecN, = SRO IOI DOT RAC RITE ehalias efevocsveheiegstedaenere 6 5= 7 
4. Less than 4 miles unharvested or partially unharvested and 

flooded at least every other year; or less than 4 miles 


unflooded with residues undisturbed; or winter wheat .......... 2- 4 
5. Greater than 4 miles to any cropfield; or less than 4 miles to 
unflooded cropfield with residues disced or plowed ............ il 


Total Actual Score 


t Maximum Potential Score (95) Habitat Type Suitability Index 


(NOTE: Multiply HTSI by appropriate percentages 
indicated in parenthesis for characteristics 
II and V. Enter this figure or .1, whichever 
is greater as final HTSI,.) 
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Evaluation Element: MALLARD Habitat Type: FORESTED WETLAND 
(September 1 - January 1) 


_ CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
| I. Fall and Winter Water Frequency ike 
BOY, cae een OC SPORNL Ces ey LIP TUL LL Veen els, Sa! sireveries ois. cele. ein fe sudiinie le 'o17eiele loys s\ ai.0) are Te pale opelioe LO 
2. Water present most years with occasional lapse ...........cce00- 6- 9 
JNA cere present CVELry, OLNEL “VEaT® joccaccis scepsivie isi sieve sustele Ae thos Roe 2-5 
4. Water present less than every other year; or unpredictable or 
LErepular water: Or dry during fall and winter $2.3... Ac. bie il 


(NOTE: If characteristic I scores a 1, disregard other criteria 
and enter .l as Habitat Type Suitability Index, ) 


II. Fall and Winter Flood Conditions (% annual reduction in food plant 


coverage from siltation and flooding). Mes 
1. Food plant coverage rarely or not affected by fall floods ..... 10 
VeeeRcauccdsbyaless. thaneczo, nul tiply AEST. bys i/5\)m sucess olen ecoie tous 8- 9 
Sree rediceuupy oe O04, (mulitipdy HSI Diy v0) ccvletsiere ales «leitere e ererere j= if 
4 Reducedgnyso0 = JoA. (miLtipily HESTObDY 25))) “svsieie elses <1s) sie lets cs 2- 1 
5 Reducedubyemore: than /54. (multiply HIST by slO)™..... a.oees sie 1 
III. Percent Forested and/or Nonforested Wetlands in Sample Unit (2000 Ac.) Te 
MOIS MELA 7 Ores. S00) Aiea S)im ciatensia ene: ene, etaveuel siedel eters (ererleievsus ree sionciatelle 10 
eee OB te 56 t OOO a= LOO) AC .a)L tare socal milere olscaiie;ahtrenelale's; 6) 3) euses cute, aln ere) ove) wleys 8- 9 
See oe 506 fO00K— OOO ACs) s 6 sacicwc ces store cs ies ccs 6 Sysveberte cokeiwee' a vaistete 5- 7 
me eye a2 OK) = SOOM A CA) vam smc cie i.e ese sisval os atelailalls Brakes a Sele Sielete ienaloite 2- 4 
Dr Leccm inane 4. Cee 2 O0 AG) suey vec ievsucen acres. elcue ads: eae eke ease erossteue o arereeeys I 


(NOTE: If characteristic III scores a 1, disregard other criteria 
and enter .1 as Habitat Type Suitability Index.) 


IV. Water Depth 1" - 18" Deep (% forested wetland covered by water 


September 1 - January 1). IY ¢ 
i B10) Ais) Se SS eae aco La Jona'l ofeveKs’ Vo) oienet sie ete vel sitar evarerenenenaticteeseterehaie 9-10 
RT OOM odes oic.lclw e. sialcia otis ole el tions, oteiceue) exe) eve. O45 ausictolseitatetetate lorokePeuctisceroncl eve ters 7- 8 
ho (GREEN SEE) Eloyvshiy QUYS = as Gu gto Noo UGG GUO moO Go oe She .cteha eis sol) Ove etoneie erie cestane 5- 6 
PER OLS CEO IZ. Men PUL ORS: & feck myiasis (os 5A TENG fo Seis /ox8) a) cqeieaViarte. «:'0\'e]0) she ie) Sis sb) .stlatenegshietielta) eas 3- 4 
STEN MELT ATH 2) Camere wici east oueielt. oa sie tel eter a lece, svelrora vue. Cusre. elenarele Seno) sepa sechavelal els iere 1- 2 
VY. Important Food Plant Coverage (% wetland covered by seed producing food 
plants flooded at least 1" deep). Vv. 
ihe < SLOG YONG eee ene nies 6 teib tata caso duraue touenotsy.eltona (atesial sya teelle siehede lion sic oholehis) she. taahers 9-10 
MMMM Coa CME LN NTI 12) (oat niou'a) ay ica) reie hai salle) so! uth oh) oles (alee unlle a eirere So AGogrc Coe histo des GUNG ile 7- 8 
So DOM Gap ey aH LS La DY 22: 75)) us state cinie aie se /eneysieliie She hese syeuti dleneusien Scie 5- 6 
ee eee Lea ep ly HTS L by Omer 6 Rn DORUA OS ayejah ager ENE sonaianehe's 3- 4 
Peele sO Gutiply HISL by 325) 2.266. p aialete oa Saytiio sais diSvebelens Gietetees 2 
(os LAS (Hk cay aihyy VRRSIE Spe AMO G5 soomcooauD OC OPO oe i 
VI. Number of Important Food Plants Vide 
PEEMIGNS ETAL 7 Wcictivisiteitelle| a) eles) se, 6) <ivrsio@ s/s 4 RS eT OOO CE eietsUe eiaieieiencacnte zis 5 
DR ES ie), Uyche gus .o. sca neie Pio hsie alain cig vt oei aay soreness ss Diaveis (sien Nehellensiar els aus cieienerstdiars 2-4 
ES MNP Smet Tta/ Weg cvage: bisis: (oA s/o ees aaa. f/0\'o)-0:'e1 yao Oe Mavoka ce tovekajoisrenenenets 1 
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Evaluation Element: MALLARD Habitat Type: FORESTED WETLAND 
(September 1 - January 1) 
| 
| CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
|| VII. Tree Size Class and Canopy Closure Vibds 

Code 
Canopy Size Class (dbh) of Trees Composing 
Closure Predominant Foliage Layer (Overstory) 
1=70-100% S = sawtimber (more than 9") 
2=40-69% P = poles/small trees (2 - 9") 
3=10-39% R = reproduction (less than 2") 
No Size Class Predominant in Overstory 
M= Mixed (must include sawtimber component) 
tS OLED SM re tie fal leone rsca,6 vies selp! o1 ein; sae eeions, oF Mirens nivel stake tenond, ats tes sieneratte 9-10 
2 Nesom CEM ter cleo; Seite! coral ois erelisteta oc: s: s'eile! che 1e-0 Wie ie Sie) eNers reais eis elle ators ele eres te 7- 8 
Bele oP wlth. scattered sawtimber present) a... ccm es.c0 eaatele oLenehens 5- 6 
4. 1,2,3-P without scattered sawtimber; or 1,2,3-R with scattered 
Sawb LM err TCS CN Cats cyeisisuesiere <) eles FDI OYTO OG OO HOR OIOUHES. CM CiChchO 3- 4 
| DMCs kew LEnOlimscattered, (sawtimbery .hiciteieisvelcteletestsietels © claneterers eels 1- 2 
| VIII. Forest Overstory Composition Vis aoe peo 
ieeMore thanwo02) 05 "EREeS aSvoaks.. si. sic. ehalie ns ekonsiuavsarwiensters apeeaioneistets 8-10 
ee ORO RW Or me ECCS AS OAKS ay wate we icles viele aisles sls si s.8 ele eteceiscie eis cele sie 5- 7 
Bee SomChane 2 OanOr LOGS! AS WOAKG 2., arie co mraterole eerste ec creecaricvorniele sucler ere 2-4 
LMENOMOAICS Miele circles) aiete. ere ol es) as Sratetcictane.c avelaicte ores sfolete stekersteres seers aeefeis atonenete ih 
IX. Permanent Water Within Stand (% of stand covered by oxbows, old 
; channels, vernal ponds, or shallow depressions). IX. 
MMMM OMEN, ERE ol oot tT 61a, a cat oreuet niet strelava pate nes oie teveve'e-ofialeuele ca taywlellerspevsierseiaie ohakeraienersts 4-5 
EMM OTR Sa 0D (Zo lei: a) a: svat 'ela) ene erevenokeusharsienats, sua si alee a eschonereieters Sieteneneys prs) 
BeUCSSEConMo 6. Ors MOLE thal) D060 sete) e161 e101 6)s) siers oy eieiers sfataherens) at's erences 1. 
X. Openings (% of stand with less than 10% canopy closure). Xx 
Pe OSES) 0 te ro\'e, ci crouse: syne ie el erate jereeaiens ede Risisierol svete o] ever eens auaconsteter ete arenerene encase 4-5 
Came ely Or 0) = 45% “che ve-oe aes oes stehcvedcns araKoEa teensy ate leneuage sters eteuersns ets 2- 3 
ee ocmChane oA OreMOTe: GHalin.4 5/4 waleteinte ctelsyc cin aicieie ata aeisia lace el siecale- anette 1 
XI. Distance to Nonforested Wetland cis. 
ACH Teeien: LOOdeds aTimuadl ll vane saretataeiensaletn ole iste leletele elate alone sale aleuy sneer 10 
Deeocsethanwemiles flooded pannuadily 20. <0 «,<.0 «ale ores: asters sue are sieyer cis 8- 9 
3. Adjacent flooded at least every other year ........ mVvchalietetetet ore 5- 7 
4. Less than 4 miles flooded at least every other year .......... 2-4 
5. Greater than 4 miles to any nonforested land; or less than 
4 miles with flooding unpredictable; or no fall or winter 
PL OCRCL ANY Gee ote iteret attonevey 4, 6. si 5) Oe See BYeterere le, “opel teneyete isles Mereceseteyetere: Gitaxeere ik 
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Evaluation Element: MALLARD 


CHARACTERISTIC 


liar. Distance to Cropland 


Adjacent unharvested or partially unharvested and flooded 


ALLEL Vat aheteteteeveie sets sieves te ie) saree ers © idos hd *wecmane 6 aie veliohevererci esate) oreie re c 
Less than 4 miles unharvested or partially unharvested and 
PUI Oded manual Vals crore. seats cle's icles ele eels 6 pic SOM IOLID OOOO LIIO OOLS 


Adjacent unharvested or partially unharvested and flooded at 
least every-other year; or adjacent unflooded with residues 
UNGLSCULDEM Wi. 6.0 ore aie avaverate eieie sheteteneiarerstetstone’ cierershe teistersys titete cis) «lekalere.sle 
Less than 4 miles unharvested or partially unharvested and 
flooded at least every other year; or less than 4 miles 
unflooded with residues undisturbed; or winter wheat .......... 
Greater than 4 miles to any cropfield; or less than 4 miles to 
unflooded cropfield with residues chiseled, disced or plowed .. 


Total Actual Score 
Maximum Potential Score (105) 


Habitat Type Suitability Index 


Habitat Type: FORESTED WETLAND 
(September 1 - January 1) 


POSSIBLE SCORE ACTUAL SCORE 
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(NOTE: Multiply HTSI by appropriate percentages 
indicated in parenthesis for characteristics II 
and V. Enter this figure or .1, whichever is 


greater as final HTSI,} 
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Evaluation Element: MALLARD Habitat Type: CROPLAND 
(September 1 - January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
I. Fall and Winter Water Frequency ites 
(ee areLeOLeESCHt, ANNUALLY est <6 2 6 ails, ‘enue. se) We oo. fe es 10 
2. Water present most years with occasional lapse ......... ef) 
WeMNaeehe present, GVeLy Ober yedr.. af etiet ss eee a SS 8 Som © Die} 
4. Water present less than every other year; or unpredictable or 
Teco LOT eWwaGen.s sO Ciny urls aia lt eanG  Wallweis ess 6 ake os) 6 sa 1 
(NOTE: If characteristic I scores a 1, disregard other criteria 
and enter .1l as Habitat Type Suitability Index.) 
II. Percent Forested and/or Nonforested Wetlands in Sample Unit (2000 Ac.) Le 
iO ew titania 29:48 ( SL DOO) AG et) sinc mmc rsh cote ua) Sars Nal dees asse) a eek « 10 
Dre ete ce OOUi=—' I) SOOWAC. ice ta Ue eranne ooh Rae, ey Toy ys esterase cll. cette s 8-29 
See SO a OO OOO SAC.) eeaepomes Hebe ile ROMNEY wen one coco fe. Be 7 
ls. WENO GAAS Bon CACC alo O10 he Neb ob ee kus rye ee iw MG oc ie ool Gt iG. Ae ty whe Rone, eer 2a 
IP LeSSEE Nan we OLMNGGZO0C ACs.) Sil mance et he mye eek on ells we arees be ae wn ih 
(NOTE: If characteristic II scores a 1, disregard other criteria 
and enter .1l as Habitat Type Suitability Index.) 
III. Water Depth 1" - 18" Deep (% cropfield covered by water September to 
January 1) su iibe 
bhp, Be era APA BR doh dh cl adi) Ee oy ero icy, GREECE ein te men Se an ee 9-10 
Mis TASS AIG S eae A Mee Ge Ae OS oy Sar Way we ee eres mk Moen setiie tere Sh Sk rhe Ane Ur i= x 
Seder seal IO Ge of hominem bss ccieveprer ie Micdich Yo (SPM. ty evs ws tle, th eoke whe fe B= 3 
lise. Mish Cho SSO 25) ak ey Bre oeAt ea cs | ko) 2 | an ae Mis erent eG TAD ec ie Aci a a Sane 
SS Gant ATi ic2. 6: at tac c'oe ot Mtstane he cm cM Cmca Eis! Mucurte hel hc, ey kien sy seul ve. Lah ah 72 
IV. Land Management EVs 
th Now tally plowing or diseing, residwes und'sturbed 2 5 5 . .. « 9-10 
DOMES: plow Ne Once in iradeliog oykets tell el i ce sits Wet As es ie er el io 
BeOLope residues grazed, chopped! or balled <3. 6 5 « tS ow 5= 6 
WwebalinGiscing OF Wihter wheat ies tes) sis Vers 6 6 ce we S wee oh So 4 
) Palio ld board pLowisieoers. man ec mesure tcueie vs) fell ie. wil ses) Vaytlehiee sce be l= 2 
V. Cropping Practices Vie 
ie More than 294 Unharvested graanmover  wintern., .« «© 6. ss). « . « « an 0) 
2 LOV= 254 UNnNAaEVeESted) PT AaLnmOVETMWLINEEGT i eelud «ee 6 2 5 ss 2 4) = ie 
Bee Less) thane LO“ unharvested Serainrover wimtere =< 2. =. « «6 « <« = «..* 5= (0) 
4 Completely harvested with dittle herbicide <5 2. 2. . ss S=e4 
cD Completely harvested with heavy herbicide. ........... i 2 
VI. Distance to Forested Wetland (bottomland hardwoods) VI. 
(AC TAGE ts fb LOGOS) atm: live mes ahs Materst Natl Cetion fc Ntsc e "ol Ugh baste, Usa ceeeians 10 
Vee SS: thaniw4omt Less tl Ooded sannwalliy As tals. sali se, ere, le Pleu <ole en St slots Si) 
DamAdqgacent, hooded at Least every soother year Vis. . @ fe isles 6s SS i 
4. Less than 4 miles flooded at least every other year. ...... Bis th 
5. Greater than 4 miles to any forested wetland; or less than 4 
miles with flooding unpredictable; or no fall or winter 
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Evaluation Element; MALLARD Habitat Type: CROPLAND 
(September 1 - January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
| VII. Distance to Nonforested Wetland Wohl 
EMEA {ACCUM OOdEU ANnUaaly © Meters ore. cilecclele © « e)eisie © 6 8 ¥i0i o.eKe 02 e'e8 bonlls.ee ce 10 
DRCeS Chan Gam Lese £LOOde arial Vi sarcto cre eiaie ove a/wiale slo aisiece, eleresiel sve ie 8- 9 
3. Adjacent flooded at least every other year ............ Bvehevaseaels 5- 7 
4, Less than 4 miles flooded at least every other year ........... 2- 4 
5. Greater than 4 miles to any nonforested wetland; or less than 
4 miles flooding unpredictable; or no fall or winter flooding . iL 


Total Actual Score 


Maxime Porsible Store (70) Habitat Type Suitability Index 
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) Fracpraty: See ibid. 
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CANADA GOOSE 
(Branta canadensis) 


Geographic Distribution 


Present: Resident geese are known to nest in 52 Missouri counties. The 
Department has a Canada goose restoration program to stock resident geese in 
suitable habitat. Migrant geese occur statewide but are generally confined to 
traditional wintering areas on state wildlife areas, national wildlife refuges or 
Corps of Engineers' reservoirs. 


Historical: The resident Canada goose was probably confined to the vicinity of 
the state's major rivers and their flood plains and this subspecies was believed 
extirpated by 1900. The Missouri Canada goose restoration program began at Trimble 
Wildlife Area in 1952. 


General Habitat 


Missouri has both resident and migratory populations of Canada _ geese. 
Migrating geese require abundant food sources, open water and protection from 
hunting. Canada geese are adaptable, feeding in agricultural fields (row crop, small 
grain or grass/legume), or nonforested wetlands. Geese prefer large, open fields for 
feeding in agricultural areas, but roosting habitat consists of wetlands interspersed 
with open water. Lake shores with gently sloping banks and short (less than 6 
inches) vegetation are attractive loafing areas. 


Resident geese locate nests near open water with broad visibility. Lakes, 
ponds, oxbows or marshes are suitable if adjacent land use permits good visibility 
and access to upland food sources including grasses or legumes. 


Reproduction 


Territory selection for resident geese in Missouri begins in February. The 
nesting territory is selected by the female and defended by the male. Nesting 
begins in mid-March but can be delayed to mid-April by weather conditions. Peak 
incubation occurs at the end of March. Incubation lasts 28 days and clutches average 
> to 6 eggs. 


Hatching occurs from mid-April to early May with broods maintaining an 
identity for about one week. Gosling mortality is usually more than 30 percent with 
90 percent of this mortality occurring in the first 2 weeks. Gang broods may form 
1 week after hatching with several adult pairs tending the young. Younger females 
are more likely to loose their young to gang broods than older females. In 
Missouri, approximately 60 percent of the 2 year old males mate while only 40 to 50 
percent of 2 year old females will breed. 


Territory size is related to habitat conditions such as the location of the 
male's loafing site to the nest and visibility from the nest site. Territories are 
usually larger than 2 acres with home ranges 1.5 to 2 square miles. 


Nest substrates are variable but a firm base close to water is necessary. 
Geese will nest up to 280 feet from water but closer is preferable. Ground nests 
may be located on islands or along shorelines. Predation is high with ground nests 
and these nests are also susceptible to flooding. Geese will also nest in trees or 
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ledges 5 to 50 feet high. Nest structures can significantly improve nest success. 
Structures can be placed along pond banks, lake shores, river banks or marshes. 
Ponds should be greater than 1 acre to accommodate a nest structure. 


Food 


In Missouri, the principal winter foods are wheat, corn, milo, smartweed, wild 
millet, umbrella sedge, spike rush, soybeans, ragweeds, legumes and cool-season 
grasses. There are seasonal differences in food preferences that reflect availability 
and energy demands of geese. Soybeans may cause crop impaction. Wintering geese 
can consume 1/2 pound of grain per goose each day. Food intake is also related to 
air temperatures. An adequate food supply during the winter and migration periods 
are critical to breeding success. 


Goose breeding sites should provide aquatic habitats for brood food sources and 
grass/legume areas for adults and broods to feed after the young are fledged. 
Goslings begin to feed on the shoots of grasses and forbs soon after hatching. 
Resident geese browse on grasses and legumes for most of the year switching to 
cereal grains in cold weather. 


Important Food Plants 


Acorns Clovers Pondweeds 
Agricultural Crops Coontail Ragweeds 
Alfalfa Cutgrass Sedges 
Beggar Tick Foxtails Smartweeds 
Bluegrass German Millet Spikerushes 
Bulrush Japanese Millet Wild Millet 
Chufa Pigweeds 


Land Management 


Canada geese have a strong tendency to particular breeding and wintering areas as 
well as migration corridors, resulting in distinct populations. Wintering 
populations tend to be cohesive. There are 2 specific populations wintering in 
Missouri. (1) The Eastern Prairie Population's (EPP) major wintering area is Swan 
Lake National Wildlife Refuge. These birds breed on Hudson Bay north of Churchill. 
Most of this population is composed of the interior race. (2) The Mississippi 
Valley Population (MVP) is composed of interior race birds that breed south of 
Hudson Bay and winter at Horseshoe Lake National Wildlife Refuge in Illinois. MVP 
geese wintered along the Mississippi River between Cape Girardeau and the Gulf of 
Mexico before the establishment of this refuge. Most birds are now found in the 
vicinity of Horseshoe Lake, Illinois. 


Management of migratory geese must emphasize food sources and open water. 
Canada geese winter at traditional sites but will range widely in search of food. In 
Missouri, a management objective at established Canada geese wintering areas on 
public lands is to provide 50 percent of the food requirements for wintering geese. 
One bushel of corn or equivalent will feed 120 geese for one day. Adequate food 
sources will restrict dispersal during the hunting season and reduce crop depredation 
on private land and allow time for adjacent landowners to harvest crops. 


Wintering Canada geese will feed in cropfields or grasslands. Cropfields 


should be large (20 to 40 acres) because geese prefer open fields. Vegetation along 
the edges of fields less than 40 acres in size should be less than 10 feet tall to 
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give the field a more open appearance to geese. Fields with standing crops are more 
attractive to geese with 10 to 30 foot wide mowed strips that allow geese to land in 
short vegetation. Cropfields do not need to be flooded. 


Green browse for geese can be provided with winter wheat, legumes (such as red 
clover) or grass areas preferably bluegrass. Field size should also be 20 to 40 
acres. Borders around smaller fields should have vegetation less than 10 feet tall. 
Vegetation in grass areas should be less than 6 inches tall. Winter wheat can be 
seeded up to twice the normal rate to provide fall and early winter browse when the 
production of a summer wheat crop is not essential. 


Open water during the winter is also important to Canada geese. Large numbers 
of geese can usually maintain some open water in impoundments during cold weather. 
Adjacent or nearby rivers will provide open water but suitable loafing sites such as 
sandbars or gently sloping banks are necessary. Loafing sites should have good 
visibility. 


The structure and plant species composition of wetlands attractive to Canada 
geese are similar to the mallard. Management of resident geese must emphasize 
nesting and brood rearing sites. Nest sites must have good visibility and a sound 
nest base that is not susceptible to flooding. Artificial nest structures are 
important but geese will use muskrat houses, beaver lodges, bales of straw or 
floating platforms. Ideal brood rearing areas consist of wetlands with island 
complexes, small ponds or lakes with emergent vegetation or oxbows and backwater 
areas with emergent vegetation. Within a week after hatching, gosling food habits 
become similar to adults and grasses, legumes, agricultural crops and emergent 
vegetation become the dominant food items. 


The northward migration of wintering geese may occur over a 2 to 3 month 
period beginning in February. The fall migration to Missouri is more of a cohesive 
movement with birds arriving in October. Resident geese usually do not migrate in 
the fall if food and open water are available. However, a molt migration for many 
nonbreeding birds occurs in May. Resident geese from Missouri have been located in 
Ontario during the summer and these birds generally return to Missouri in 
September. 


Resident geese can be restored to suitable habitat. Potential sites should have 
a good distribution of small ponds, lakes or impoundments consisting of 15 or more 
water bodies per 1,000 to 2,000 acre management units. Groups of 3 impoundments 
spaced at 1/8 to 1/4 mile intervals will provide optimum habitat. Most 
impoundments should be less than 20 acres in size but one impoundment greater than 
40 acres is desirable. Most impoundments should have grass borders and cropland, 
grassland or wetland should be the predominate land uses in the vicinity. A major 
river (greater than 100 feet wide) or a lake or reservoir greater than 100 acres 
should be within 4 miles. Finally, an established Canada goose wintering area open 
to hunting should not be within 10 miles to prevent birds from moving to wintering 
areas where hunting mortality may be great. 


Population Density 


Resident: 1 pair per 10 acres 
Migrant: 4 geese per acre 
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Limiting Factors 


Resident: Nesting sites 
Wetlands with water during summer 


Migrant: Winter food sources 
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Evaluation Element: CANADA GOOSE Habitat Type: NONFORESTED WETLANDS 
(September 1 - January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
I. Fall and Winter Water Frequency ils 
ho Watere present) annually cs feos sie secs ae SERRE OIC Baa eee sae oe 10 
2. Water present most years with occasional lapse ...... Aes eee les 6- 9 
32) Water present, everysother year is ccccwsiesiess ele du 5 Miels esta acanaie Ree a ore 2= 55 
4. Water present less than every other year; or unpredictable or 
iimePUsabewacen:) Cleary during eiallwands winter ciel cs cls ccc «scl il 


(NOTE: If characteristic I scores a 1, disregard other criteria 
and enter .1 as Habitat Type Suitability Index.) 


II. Fall and Winter Flood Conditions (% annual reduction in food plant 


coverage from siltation and flooding). a ge 
1. Food plant coverage rarely or not affected by fall floods ..... 10 
JReduceduby  lessathan 254q(multiply AHTSLeby 27/5)! .cicteieic cesses © 8- 9 
SeReduced aby, 25) — 504 -(mull ti ply GUUS © iby gee 0!) Seaetetcielele soe eieieereie ete 5- 7 
Gwe Reduced bye50"—n7ox (MULEL ply BHISMMDy e205) sl astald culate cl oclecie see 2- 4 
5. Reduced by more than 75% (multiply HTSI by .10) ....... Wee wees i 

III. Percent Nonforested Wetlands and/or Open Water in Sample Unit (2000 

Ac.) TBE Ee 
ieeeMoremtiranw/ 549 € > lS00RACH)) me. ec c SRO OMe SO BED Syatalsentons Bete 10 
Dee On — mote (OOO =r SOO AGH) linc ssclere sels SoeeoccKe Bonobo SOC BNeeaeh oe 8- 9 
3 ZOO Ae (S00 8—sLOOOTAGS)) cas hacinane says Salat och at atiehicrsNenctet st ehst c Arshad cto alie 5- 7 
ae LOM 24 2 O05 00 FAC. ies rarer epee ahah oeeareU ey Shela) alehetss ah af atreketaic Hetaal ratstate 2- 4 
Hewibess: thanwlOZ(< 200 WAes) Meccan ae Dee herd dcuts EN MATRS Me shatdalea ‘ 1 


(NOTE: If characteristic III scores 1, disregard other criteria 
and enter .1 as Habitat Type Suitability Index.) 


IV. Water Depth 1" - 18" Deep (% wetland covered by water September 1 to 


January 1.) ie 
ite) OR fi 75 Ra ave totes, eheko Mae eis de Tralreiey Pai etaWEra ohvale abel ctaiershelsiche al alaelsleteraeae oats 9-10 
Di Oma DO Ais tain one Dac Mos ciatalate: brcletsls, elatsnae tars. crater Ryavanetatiel otc arstate lat auaterctatetels ic 7- 8 
Op Greater than FOL er. « stene snetsterel shanots eee Shei or oF a) aiceharta¥erigl ahaha? altat dpaWevestetiers tale? . 5- 6 
Lop eI OME Nal) hehe sateh ol atelte hehe: Stator. aot etet es tretat ateec cite erielissehel « ararenal sate ite atoie atuhetato 3- 4 
ete | OS SME LIEITI ee an ghee tes: oateee 5 sea atetpors siete tawaberere eraketes she etelscotsusis cteralare nate ioe 6 1- 2 
V. Important Food Plant Coverage (% wetland covered by seed producing 
food plants flooded at least 1" deep). Wie 
ED SOP as 15 Ais ctetesiat totes: drake ecbseens talons steers celebs ear lieadie 5 CRON uke uP oe MRR sone 9-10 
35 Vitae igdttieh Javs Wenanoogou oo Coe Dhol cvopaved hal chen ot shel shexova arte: otelale over enatetstatehers ote 7- 8 
See com SOZee(multeip ily HTS Teiby-= 97/5) Wcters evetate os hetatcte: ol ebeteretevets! ciel ciel ereie 5- 6 
Le Our e2!5 aerate: tel pale HL Sy wham O)) ects atelons MokNam ata aero ls arere Niokarate exerts Ac 3- 4 
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Cee rommenity utiroioy eh ods .b VarcellO)) hte test erclel a rene hereeskonsksue te Fatevehotetctotane tere Ne Al, 
VI. Average Height of Seed Producing Plants Above Water Wate 
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Evaluation Element: CANADA GOOSE Habitat Type: 


CHARACTERISTIC 


Vis. 


VIIL. 


Ji. 
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XII. 


KITT. 


Number of Important Food Plants 


1 More than 7 iatats, ahoheke sh aticWenal efcerelsWe’ euelier shakevater stienansce shel oMedohicfiel shelorenetel wteverons 
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Winter Cover (% wetland covered by persistent emergents and/or 
woody vegetation). 


LR ED Sees ere shes dice wie Sieve is.-e le-elopenai hehe, slekebereue snorthenede ae cueker es Bi cueleust cuore 
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Loafing Sites (% wetland occurring as bare ground, shallow water areas 
<1" deep, mounds, mudflats, etc.). 


MaDe sescattered throughout, wattand encircle clears nic cre crene cial esters 
2B HO =—s20sescattereds throughout wet Landis serclerciviciciere cue cre eiereietale 5 
SeeeMainiliv alone periphery (OL | Wetland i. atsses sislcle cise dic aosr) = siellevel ors: 6 see 
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Open Water (% wetland occurring as open water without persistent 
emergent, woody or annual vegetation). 
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Distance to Pasture/Hayland 


1. Adjacent with winter height less than 6" and field size more than 
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Distance to Cropland 
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Distance to Major River, Lake or Reservoir >100 Acres 
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POSSIBLE SCORE 
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NONFORESTED WETLANDS 
(September 1 - January 1) 


ACTUAL SCORE 


WAU 


xe 


eles 


ENTS 


XITL. 


Py eels 
zi fe i 


° omy Can i 
eae paneer wd) 2 
sf al Ci EA ey bee hy Mire eee Vex 
‘hole Ree AT ania Ee ego LO hee Pan 
“i His ac j me A re ae 
ae | a a a 


at ae eo F a Ci) peer a See a ue 

: ‘ se i LY) Lt et en 

WAL? a‘) PEAS ERD og) a SURAT Ci rotten olan Haqiee rao, ae Bo ; 
‘ ‘ f 3 £ 


taien 
eee nvarentic (arcane tire 


sg 
= 
eae 
? 
‘ 
’ 
a 
a 


PAD aire 


f begs Rtg ad his: ge Tasek Pie. 


| pas 
M4 ® oe rieuy, 1 ‘ , +”. ?, > ‘ Cae : ys pe aa Ca. 
i ata oh ey ee 4 - Mines. hte Ween ¥ 


| E> eae eatin vs we fallieonn wry ah Seles en ey : 
i bE ire. ee Tar bo aingmtte ss pAb pe . 

| \" Rl ie nk Ld eh . 
t ea | degive Va < Sow kee a a ean Cea ak eg he os oN eteen a) ; ¥ 
1 \ P en ERD 


Re : coayd wehiw weliadte ,bpoerr Ateb ba) abs) i 
, , a is 
ft a . id a A. 

4 5 ' ; 


‘ 


a & 7 # 
FA kit es sea 2 Oe oi ave « canes ou rr Pr 
i a anf «ei as 4 et) be oot Oe ee ae ee i oo 


ia 


aes | 


pee hy 4 


} t eva aleheébapecees ./elteulees iin ROI Tbe “4 
12 parte metas) 


i «eu ‘(ro2ew ee *-9 a ceeee® ee i Ore oe @ ei TOR eet 


ine 


mutelerag GyORslw ves cud Re gh erue 
> { Py Pein sk x 


| ee iho ee 
e cp online kee enews enteu Ww ~ oe hanes eat Seven eb ne a 
P sa P ’ 2 oeee 00 ee ers y eo @ ed 6 & 0-4 6 )% pid sake dueseee ae dian > 
me ae 6 ha 4&8 pa ire *neierevniao dua nega dip bigs de Oe Kes = OR t. 
—— ehoscvaly seceee KY ac dee Pon pey ee Sens f3 
) \y Lae ai 


iad oro . 


: r y 
wit veces exde bleed sey “A needs oad4-highed aan i 


| 1) eee? ee? ea a iile & evs eel ede s ora wd Vie We 84's POT ee Oe *- 
. biwkt Lae “omits weet Ogbedt solgiw 2roe Godlee 4 
oa 4 4 steak 4 deiwneh ad oo oer & -eue nee oe ROTA Ae ps 
: bin pte, "a uit? ened odghs!) asentw Welw balda 7 
és 4 ee a mee , Jee gendoes oGh> ¢ tase Semen. aera Oe) 
soliw @ a Siok 1  jieta 1 YH Ve Cas Samay’ ‘ea ne welts id 
aoel oy” 8 neds avuy tigisdé satel Stile Sorte Lene! ery 
[ miine Of omits peel paeha Srk a a 
be > Vii "4 HY : ary: Mi 
f , ~~ rT? F ‘ 6, 
THI te Kin Lino bk ter? yb solide | btaded isi Pre Fig: FO Dat 
fi tol Liane Pp POT PIED 0 FRI lt FA: ad i 
| Fos pilvetede hte Jar) iiealialp tiny fap ot, Vind gw cet tet ‘anal ie 


1 os. Sn sa pela Cages Mas isl ads Lyle cage ler-¢sy GOURD Baas 
Le teakneidy HUT per. 67 
i i. a - or ey <or@ ee eMe | nities agtiad 
| ee Coghlan: onabaaws bs rae 
t 662 &= o> ya sop lt os pS Aas re ee Pdi 


ee Marah 
= oh) S sadslas kno 5 « gallo ka gp 4: 
. f ; 


eae a ee 


s 


i 7 
7 vr; 2 (hae re 
- : a y, ; n i, ee re abd: 
4 a Pi : > cre, yy: ‘ be iG “ae 


Evaluation Element: CANADA GOOSE Habitat Type: NONFORESTED WETLANDS 
(September 1 - January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
XIV. Distance to Major Canada Goose Winter Area IVX. 
ihs CURSED any Caine Sia BSS BSaIscioicn Golo coins Be oUBIC Bheleh custerorenstede? ois A 8-10 
Pe ee Om ecm niin ye HS Lnby acho) iueicleehelslehcusrevslelorsietevate lore Ateneo te 5- 7 
BLO eee) mates an (MU hte p liver o Ln Diys o U) ie toteliel olen skefolleciel shetnisls iarsuei(e lal AN 2- 4 
i, Nias jeltin Pow amblers. Gudlieskoilsyesausne bie GME) Biss coc oudduomuoMdoode 1 


Total Actual Score 


eT Habitat Type Suitability Index 
Maximum Potential Score (115) - yP y 


(NOTE: Multiply HTSI by appropriate percentages 
in parenthesis for characteristic II, VI and XIV. 
Enter this figure or .1, whichever is greater as 
ame, USL) 


Major rivers are defined as watercourses greater than 100 feet wide and may include the following: 
Missouri, Mississippi, Grand, Osage, Chariton, St. Francois and Black. All Corps of Engineers' 
impoundments will qualify as major reservoirs. Distances can be estimated from county or state road maps. 


Major wintering areas include only the following state wildlife management areas (WMA) and national wildlife 
refuges (NWR) and Corps of Engineers Reservoirs: Fountain Grove WMA (Linn County), Swan Lake NWR (Chariton 
County), Smithville Reservoir (Clay County), Thomas Hill WMA (Randolph County), Clarence Cannon Reservoir 
(Audrain County), Schell-Osage WMA (St. Clair County), Table Rock Reservoir (Stone County), Bull Shoals 
Reservoir (Taney County), Duck Creek WMA (Stoddard County), Mingo NWR (Stoddard County), Stockton Reservoir 
(Cedar County) and August Busch WMA (St. Charles County). 
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Evaluation Element: CANADA GOOSE Habitat Types: CROPLAND 
(September 1 -— January 1) 


CHARACTERISTICS POSSIBLE SCORE ACTUAL SCORE 
VIII. Distance to Nonforested Wetland Wage 
AC aCenert LOOded annua liy: oc ew ciceipicivie «seis Soom Dende HOD EH ROO 10 
2. Less than 4 miles flooded annually .......... Btenetonsielette rene seleray ovens’ 8- 9 
Deena aAcent st Looded atyleast every other year <). s).cis0s.s1s cls oo 0 os As 5- / 
4. Less than 4 miles flooded at least every other year ........... 2- 4 
5. Greater than 4 miles to any nonforested wetland; or less than 4 
miles with flooding unpredictable; or no fall or winter 
FHMC 111 UR NOM etek ere ase¥ el ePelinie’'s sais’ uot al tree tere ci sie cicio e's ee fe s-a)ee' see eso) 00.6 il, 
IX. Distance to Pasture/Hayland Ibs 


1. Adjacent with winter height less than 6" and field size more 


fabiearits 4 OMACHE Stn Shots hee Rien eres w crcl at acc asta eternal ta shale alalw.ao sts ates oie caine es 8-10 
2. Less than 4 miles with winter height less than 6" and field 

suzermore, than’ 40 “acres” J .teciecies cc ve SSE OSC. CET. SOOO mee 5- 7 
3. Less than 4 miles with winter height less than 6" and field 

Sizer Or—e40 “acres, site deals a cle alee sts 5 en erene eterenate cester sie chan csten 2- 4 


4. More than 4 miles to any pasture/hayland or less than 4 miles 
to pasture/hayland with winter height more than 6"; or less than 


4-miles to pasture/hayland less than 10 acres ...... Hero ho G.Oe ye 1 
X. Distance to Major River, Lake or Reservoir >100 Acres Xe 
epee BESS Ltianr4o mil GS! sve sciiete te ecreie es olete RPekolenelexcteteteveteloveverarereicre ciereia cere c 8-10 
Dee. Fae VOM TL ESH estates ame hella tote tetetet ets BieteeMtetle te Rictetors tas Rravetetere she eiecers te aconchore ae 5- 7 
See Om tee Smee, estate ror etotenete iste etstee resets teta stat arcs eistens tort cle ot eile (orev es we 2-4 
“A MOBem thames De ml LES: Greicreseteretates ote ete loteteRale etsheter sie setans Rete er aier stersrsr crane 1 
XI. Distance to Major Canada Goose Winter Area XL. 
i eeeLess, than 4 milles Sy. cetelcs se ss Con OLE BOR RGuICRROHOIC ey onetete tere ters A CHOROG di 8-10 
Comer eee Oban isltasm (Cn alsteonleye klk olen Vartan 0!)9 Gols esate ta ete sreiets eel che eteroieve este: 8 se 5- 7 
Be LOe—ee Damicbese (Mut ply enlSt by A 50)Ss . cst ee» «ele ee SGeTE YONG nesters 2- 4 
ee MOce st hae oom Les m(miulcipl yy HE Gis tiyue si2'5)) 0c a) vier eleusielene @ overs «cue sie iL 


Total Actual Score 


Maximum Potential Score (100) ish ye ee 


(NOTE: Multiply HTSI by appropriate percentages 
in parenthesis for characteristic XI. Enter this 
figure or .1, whichever is greater as final HTSI.) 


Major rivers are defined as watercourses greater than 100 feet wide and may include the following: 
Missouri, Mississippi, Grand, Osage, Chariton, St. Francois and Black. All Corps of Engineers' 
impoundments will qualify asmajor reservoirs. Distances can be estimated from county or state road maps. 


Major wintering areas include only the following state wildlife Management areas (WMA) and national wildlife 
refuges (NWR) and Corps of Engineers Reservoirs: Fountain Grove WMA (Linn County), Swan Lake NWR (Chariton 
County), Smithville Reservoir (Clay County), Thomas Hill WMA (Randolph County), Clarence Cannon Reservoir 
(Audrain County), Schell-Osage WMA (St. Clair County), Table Rock Reservoir (Stone County), Bull Shoals 
Reservoir (Taney County), Duck Creek WMA (Stoddard County), Mingo NWR (Stoddard County), Stockton Reservoir 
(Cedar County) and August Busch WMA (St. Charles County). 
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Evaluation Element: CANADA GOOSE Habitat Type: CROPLAND 
(September 1 - January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
I. Fall and Winter Water Frequency My 
i eNaber epresent amnulall Lys ice sue s6.es0.6 «is SE alate BpeTorohe Merete Cre lehete sisrs. si ¢ 10 
2. Water present most years with occasional lapse ..... Rienehaters rete aXe 6—- 9 
Beater epresenG every OFNET “VEAL os stcicic ciel clolciei ea v6. a6.40,6 Si d's meas 2-5 
4. Water present less than every other year; or unpredictable or 
irregular water; or dry during fall and winter ........ SRS SH OUI i 
II. Percent Nonforested Wetlands and/or Open Water in Sample Unit (2000 Ac.) Tels 
Re PCR GoW EES 0 ta RRO ING 0 at anh abe 4. cJal, = s..6, fe) oie" «0.4.8. dys ed yn, 9. 8,078) 6, 06:10 10 
eC) a—aeele ote (GOO Om tak SOON) av aba ce pase reMe efayaiscnaVepe, «2 ere) eis, toa ye Gus] Se oe RoaieLel® 8- 9 
See a ome OO R— et OO OAC 2) matte coreiaiatateintarars s/c. eeere toe whatellamrels Suelaree es ae of 
| fem teary ae GOO — m5) OTC) Rela catagete ce, title e tepetisn¥ ii evi sve-t emleheeieueie chee eene ce 2-4 
| Mes Smee Mei Med Oem (<r OO MAC a Mile rede Mals toy ola ais -o\'ane Ys (eis uai/icte fey'esaaltes seranete te oratecaiers e 1 


(NOTE: If characteristic II scores a 1, disregard other criteria 
and enter .1 as Habitat Type Suitability Index, ) 


III. Water Depth 1" - 18" Deep (% cropfield covered by water September 1 


to January 1) ub 
UM a BE) a asia te\.%,'a, ayoienen'sisieiegs ates Op eHo> SEO ke SHOOMO AOD SicSSO ou aO dS 4-5 
Dee MOM GWE AI 1 Don « oo 0 col si efisicerie) wiconra dese 6 Buel Nokes (so: a ar sttenak apie: cl aher stenevormnewemcueere 2- 3 
ED MGC OCMC LAINE 20) 5 5 a ecece srenepeis sitea'si 3 cys) clots sehen siete a ov's) Diep 6) 6 e-islaviaisi'e oats eas as 1 
IV. Crop Rotation Hvis 
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DROW SCLODSH | Stal LY Pica WS! sc.) are gi susiels eisversuseciss eis ekatarece os) ale hence ene sities 2- 3 
SE COMEAnNUOCUSIEEOWS CLOpse Ob, Smal PAWNS, (sc s)6 c.6 4) olemuciene eienatonvisifens shetene 1 
V. Land Management Vv. 


1. No fall plowing or discing, residues undisturbed; or winter 
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Lee Bal aid 1s CLO ers chats if lk lovsiatenatets epee cteys eis! slo) sve al.ouevele. io, o“eareieretelele. so ere: one A 3- 4 

So) gbaLiemoldboard pp lowdine wierd sie s aieesicapeneieyers ahavelatersholenenotens sietade 1- 2 
VI. Cropping Practices Vie 
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4. sGonpletely harvested with Little herbicide. oe. ewes cc se es os oe 2- 3 

5. Completely harvested with heavy herbicide ........... eae aia LE 

VII. Field Size (% of field within 660 feet of forest, woodlot, treeline 

or shelterbelt), Vel. 
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Evaluation Element: CANADA GOOSE Habitat Type: PASTURE & HAYLAND 
(September 1 — January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
I. Percent Nonforested Wetlands and/or Open Water in Sample Unit 
(2000 Ac.) The 

MOT Sm ares ae Cole OO MAC ec)! rete totes. eteeetae see acetate romaine otic intact ae eld 10 

ee Omer ca cLOOO seb UOC): Mmatemtetunts atele ore cists ei cliche racists eceiciele ous 8- 9 

eee ee ea) OU ea LOOM ACE im a ieverel enspais eiane sere a ceeverchest cue tees c aieccuee siolevs ers 5- 7 

Oem Ley oe? OU = DOO MAC.) aus sta iee Elett sist ee Sis grate skate Gide Bevel Siete ic acre © 2- 4 

Seeebess etiraniOAn (e200) PAG.) me scene & Fite ACE ORE ROR A ROC AOE RE Ae af 


(NOTE: If characteristic I scores a 1, disregard other criteria 
and enter .1 as Habitat Type Suitability Index.) 


II. Grass area composition iif 


1. Bluegrass monotype, clover or alfalfa; or mixed cool season 


Stassesuwath LEGUMES © sete. ees enokele spore: a evencver etalehe ayelte Sieve are Mieuebarene. »)o:'e. 9-10 
ZERESed COOL sSAASON SLASSES wan we ates ateie sere a erae els aiarepsi ela ae suets laine tes 1-8 
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“eeRLeSCUCLMONO LY Pe <s.c elec seme et ser emec one tenetecakeper eievet ste taselstaiskelis tehcderete tenors 2- 3 
I VAbiesSeasOny SYASSECS P sccievs oes checserehsss clersherere w aiavel otseeiors ie ater diss’ ste icheve we aff 
III. Average Height of Herbaceous Vegetation (September 1 - January 1). feieive 
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em MOPCMEATIN O's \s'.lsssarols rete ccchcrete SA ESS dclon cee Sida selstebors wyerecehe abeyance F 1 
IV. Field Size (% field within 660 feet of forest, woodlot, treeline or 
shelterbelt). Vie 
1 MS SSSeet ang 2.5. 6 als tererelapsteyes'oss (de (le suapeus ers ole ausi eleleuersuepe.e ea Ro ORS. CMCSA 8-10 
RM EB) (Suse vole) oleae oy 3; o). ea) oy aaros eas eho cieu Seale y.e oreo s latest Shieh cva\u) 1 eifohe eye ts Vana) a’ 6 fe) 9)-e cet ahs 4- 7 
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V. Distance to Nonforested Wetland Vie 
il Adjacent «& loodedvannwabl yy a ae ele sales = 6 San onde Do o05 Poo OoMadS be J 10 
ApeeLesse chan) “miles flooded anmitall liveccls erase sis) craves syotexeVeiattans aes eave 8- 9 
3. Adjacent flooded at least every other year ....... sia varstetahe re ienererere 
4 Less than 4 miles flooded at least every other year ......... AG 2-4 
5 Greater than 4 miles to any nonforested wetland; or less than 4 
miles flooding unpredictable; or no fall or winter flooding ... it 
VI. Distance to Cropland | Walls 
1. Adjacent not fall plowed, chiseled, or disced; or winter 
WIS ap SSSI E Mar tets ors ela ove chaian ccehstisniehiey a eifenenev cus avatars acct abel cageals won eicvalaetere 9-10 
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4. Less than 4 miles with residues chiseled, disced, chopped, 
ID eal BO iss AZ OG. aver aire lo)» afta tus atevloral ks sueote ors (orrsi-sr alles sierele Goasrisr-s\ era tarckatey axclloneners 3- 4 
5. More than 4 miles to any cropfield; or less than 4 miles to 
Crop iene tad le plowed: Ware srcske serene sveteleie’ ss) e)e sree eh etre vehelin austere Ce SIGINT eS 7 
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Evaluation Clement: CANADA GOOSE Habitat Type: PASTURE & HAYLAND 
(September 1 - January 1) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 

VII. Distance to Major River, Lake or Reservoir >100 Acres VEE. 
UC OC Ulan e Mies otic waei ese cclave ete exe cisletl ee. weve tects © ees Ale OC eRe aC ar 8-10 
ee MEL ESinc slave retan rw onde sie ieietshs darcy anatenesaenis OO IE TCERS a Chokes ener susieue 5- 7 
Se LOR SZ SRMEMeS — .. seteldtetces etolsMeWe\/s\ oie a eats Palate state Bre ereters Wales ofe scene ate 2- 4 
A eMOLeSw EAN BL 58 ML Ves Wer eyeS «so (atslersteteiaebe els «ee eee A oypcuho tro tape es i 

VIII. Distance to Major Canada Goose Winter Area VEDE. 
Uomevessmthane4 miles “4 ...0 <6 Bat eeMavenercra calt elece is aiciesererseatstsuetersheione cere ee 8-10 
eee Oemidese (mitt plysHTSl iby 675), sleiccweiets ees s.cu.se eee cies ec 5- 7 
LOR eam iiabess (multiply Heo De Dye 70) eetstelecscste sie lepeccicleustow tie sign aus 2- 4 
4.) More tthan) Zormites (multiply HISL by.25)) Woe. <cte se Ne tM OANE 5 Oe 1 


Total Actual Score 


Maximum Potential Score (80) teskad. MUA FG de Oe 


(NOTE: Multiply HTSI by appropriate percentages 
in parenthesis for characteristic VIII. Enter 
this figure or .1, whichever is greater as final HTSI,) 


Major rivers are defined as watercourses greater than 100 feet wide and may include the following: 
Missouri, Mississippi, Grand, Osage, Chariton, St. Francois and Black. All Corps of Engineers’ 
impoundments will qualify as major reservoirs. Distances can be estimated from county or state road maps. 


Major wintering areas include only the following state wildlife management areas (WMA) and national wildlife 
refuges (NWR) and Corps of Engineers Reservoirs: Fountain Grove WMA (Linn County), Swan Lake NWR (Chariton 
County), Smithville Reservoir (Clay County), Thomas Hill WMA (Randolph County), Clarence Cannon Reservoir 
(Audrain County), Schell-Osage WMA (St. Clair County), Table Rock Reservoir (Stone County), Bull Shoals 
Reservoir (Taney County), Duck Creek WMA (Stoddard County), Mingo NWR (Stoddard County), Stockton Reservoir 
(Cedar County) and August Busch WMA (St. Charles County). 
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Least Bittern 
(Ixobrychus exilis) 


Geographic Distribution 


Present: Uncommon summer resident in north, west central and southeastern 
Missouri. 


Historical: Historical distribution was probably similar to the present 
distribution but habitat destruction has restricted breeding opportunities in 
Missouri. 


General Habitat 


Least bitterns are found in wetlands dominated by dense emergent vegetation. 
These birds prefer glacial type marshes with vegetation interspersed with open 
water. River bulrush and smartweed growing in 1 to 3 feet of water are the 
preferred nesting substrate. The least bittern is a very secretive bird whose 
presence can easily go undetected. This bird is classified as rare by the Missouri 
Department of Conservation. 


Reproduction 


Migration dates are not well known in Missouri, but most adults probably arrive 
in late April and leave between late August and October. In Illinois, peak egg 
laying is in June. Nests are constructed in dense vegetation 6 to 24 inches above 
water. Preferred nesting substrate is river bulrush and smartweeds but sawgrass, 
cattail and burreed are also used. Occasionally, nests are constructed on old 
abandoned nests of other birds. Incubation lasts 17 to 20 days and clutch size is 
usually 2 to 5 eggs. Young birds will leave the nest for short periods as early as 6 
to 9 days after hatching. The male is territorial but territory size is unkown for 
Missouri. Active nests can be spaced as close as 5 to 6 yards. 


Food 


Least bitterns are omnivorous eating fish, tadpoles, small frogs, insects and 
snails. Where the water is too deep to wade, this bird walks through the vegetation 
by clasping upright stems. The least bittern can compress its body to facilitate 
passage through dense vegetation or hide from enemies. 


Land Management 


Least bittern numbers are subject to annual fluctuations depending on local 
water conditions. Standing water and emergent vegetation are essential for least 
bittern habitat. Bitterns require fairly dense marshes. Open water without 
emergent vegetation is not necessary. Water levels can fluctuate as long as shallow 
water is available for wading and foraging. Water depths of 1 to 18 inches 
facilitates wading and foraging. Least bitterns are not attracted to marshes with 
woody invasion. Wetland size is important for maintaining viable populations. 
Marshes less than 20 acres are undesirable but wetland complexes totaling more than 
1,500 acres with several marshes in different successional stages will attract 
optimum numbers of least bitterns. 
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Population Density 


1 pair per 2 acres 


Limiting Factor 


Emergent vegetation 
Water present during summer 
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| Evaluation Element: LEAST BITTERN Habitat Type:  NONFORESTED WETLAND 


CHARACTERISTIC POSSIBLE, SCORE “ACTUAL “SCORE 
I. Emergent Vegetation Coverage (% wetland covered by 
cattails, bulrush, burreed and smartweeds ) i 
1 it nS Oca ne er seg eSN a ahs Ane esi he oa, aM hae elm etek ey, tet Pra ys NG 
LD Ona eee are fe beemrs | we dls fo. Ol Aen ne Nah Vas UA ap omy ei) as seam ee Yo, 
Syme MOUs Cem el clIae GOWhors yo a As, ey ie ENTS SP Ce eens Tau Se ee 5) 4- 6 
AY ee ML) CNT ss Mean tee a eg: Mg AEG MOR Ag Fat ey PEM lg ek 2- 3 
SEP GSSa Ve Larl Se oranee irs Mest it Ost TREN Coe) eae at) ae Pee et ak ee ee Mg ali 
II. Wetland Size (Acres) L 
MO incnsmiiern's LOO) acres.” bam. wont cr coh s Saud eer SAee mente 2 or te 5 
De OMe OMACT OSes 5 cee Mca a ttanney, ats) Min TeemMrwOMetaD CaN gay Ng 4 
Seen yy MACE SSA. No "so aha) amet eS eS Rl ay eA Oe Bes 3} 
4. AV uO Ol aCe Si ef). ras. ao ere Aa eae cae ky SRR as sees teh 2, 
SMe SS miei, O Fare Shae ae os oe Wh, Gn Suen OUI as il 
(NOTE: Li Characteristics a and If Score ay Ue disregard 
other criteria and enter .1 as Habitat Type Suitability 
Index) 
III. Water Regime (% wetland covered by permanent water April 15 - 
August 1, average conditions) iRaK I 
1. Gradual drying of wetland basin with 25-50% permanent 
WENEGIE lOve (NUIGEIERE IkL5, fo G@ Goo Goo & co Bl 5 & of oe o OS 10 
2. Gradual drying of wetland basin with 10 - 253 
OMSnSetaSIOe Vyseeie” leh ARUCTIBIE dho 5 6 6 G6 5 Oa dg a 6 Soo 8- 9 
3. Gradual drying of wetland basin with 50-75% permanent 
Watt Cla Vo AGS Lec wens oer Re ees woh eeu a ech is Book oowmns oa 
4. Gradual drying of wetland basin with greater than 
WSs oenaitelerevahe” Virsvestie™ loiA YNGKehuishes Ah Rae A a =o hag SGled tld 4- 5 
5. Stable summer water levels or rapid drying with less 
than 10% permanent water by August 1 and dry, hard . 
substrate 2-3 
6. No water after June 1 1 
(NOTEe = If characteristic Misscores ja) il disregard other 
criteria and enter .1 as Habitat Type Suitability Index). 
IV. Percent Nonforested Wetlands in Sample Unit (2000 Ac.) Wis 
ee MOrem te alia occu (o> OU OLeACi we) eewurea oan Mie iit ol ow cl Gd coy Ped vel voip y Ne 10 
De Ome tae oa (200 Oe Do Op ACi mere te Miiel Get hem cs ibecthot #2) Gees Sch alkene cs S= 9 
Oe a> Oe Ob OOF 0:0 0 ACEI cmisttist sober s) Va ncloue tht poh ce, mite 5- 7 
eee Oar 2 Oia Ge OO! alas OO eG) Maree te cee Pst bce Nala cee ec! 40) eaten 2- 4 
Hee bes Sack WanwelLOSaGe ZOU SACHEM mm ouncm Tone si eWRtoih ss re. “oy itis) Ble sh cass I 
V. Open Water Distribution V. 
1. Open water areas interspersed within emergent 
ele eine hone iam Wry ePaper? FSeediroe” Ge MA” Ves INeS rurgky Meg sth Pep Sirah rae am 6-10 
Le ODeMeWacer OCCULE ANG Vas OMe Or = LEW MDOO US | stata seal yells es 1- 5 
VI. Woody Invasion (% wetland covered by trees and shrubs) Wile. 
ees ome te aie a Sie). alae Pejomat ites, ta) ite nels Maye!) Goel bea tanihrcty arene of gat lyon be 10 
Pee Oba oe waters’ Sore rely Lo eoigrel.| eons bee Mite Neue sss yl + vate Miley Niseuton Bactyp'e =e 7= 9 
Se OMe OO carne ey fon fe Und MOORE cul Gramins Mimics GER s Micra uineh We ats Ute 5- 6 
A aee) emeey eka er Mic, te. Ba AAs. Monee apeea) ie vated qro teach ys, (Ra teh far pc! pha) cs soles 2- 4 
Ids Cran eiierl/(Osoicuy seam shitoe Foe alas, Seay se eRe Nahawen Marie, Wie melee ete 1 
Vit. Water Depth I —- 18“ Deep (% wetland April 15 - August 1, 
average conditions) Vols 
ALO ee) Geary Tet ie Mant! Vo fie slo weve “ometeM tal Cicliei cat) nea est crams, Ree Boul ire | Se 9-10 
Deen Oe issn Ae os fo) 1G AS) age GI sta etal my pte! eat! wh be. S52 Wav deny Mot idry hep ome Ue 6- 8 
SMS Samer cl line ots dasnileh Ge Mewhie oaths, emcee ie dese! , Jane Halves) Nee ta 3- 5 
ANSI av AT wi) <3 Ore | Pleats! Mey Bret he: Went Pies ecm Levels Bat er fis test) s We ce 1l- 2 
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Evaluation Element: LEAST BITTERN 


CHARACTERISTIC 


VIIl. Distance to Nonforested Wetland 


Habitat Type: NONFORESTED WETLAND 


| 1. Less than 250' to wetland with gradually drying 
basin and sedges or smartweeds covering more 


than 50% of the wetland basin. . 


- . . : - - . . - 


22) 250" to 660" to wetiland with gradually drying 
basin and sedges or smartweeds covering more 


tian 20% Ob Wet land basin. 9s): 


3. Less than 250" to wetland with gradually drying 


basin and sedges or smartweeds covering less 


than 50% of the wetland basin. . 


4, (250) -to,-660" to wetland withvgqradually drying basin 
and sedges or smartweeds covering less than 50% of 


ther wetVand  "bDastine «te cee uses 


5. Less than 660' to wetland with stable summer water 
levels; rapidly drying soils during the April 15 to 


September 1 period; or dominated 
ISTSISULS bltsg aout vss) wallet hs gs ates eee sae sie We 
6... More@than, 660 2 .totwetlande. ) 2 


Total Actual Score 
Maximum Potential Score (75) 
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LESSER YELLOWLEGS 
(Tringa flauipes) 


Geographic Distribution 


Present: Common migrant throughout the state. 
Historical: Common statewide migrant. 
General Habitat 


The lesser yellowlegs is a common migrant shorebird. It can likely be found 
in most nonforested wetlands during the late spring or early fall wherever mudflats 
are interspersed with shallow water. This bird is also attracted to the margins of 
lakes and ponds as well as wet areas in cultivated fields. 


Reproduction 


The lesser yellowlegs breed in central Canada and winters in the southern half 
of South America. Occasionally, some birds will winter in southern Louisiana or 
Florida. Spring migrants will occasionally arrive in late March but most birds 
pass through the state in April and early May. Early fall migrants will arrive in 
Missouri at the end of July and late arrivals may pass through the state as late as 
mid-October. 


Food 


The most important food items are insects and small crustaceans. Small fish, 
reptiles and amphibians are also taken. Feeding is generally confined to shallow 
water areas or mudflats; however, wet areas in cultivated fields or pastures are also 
used. 


Land Management 


Lesser yellowlegs will not use wetlands covered with dense, tall vegetation. 
Optimum water depth is less than 2 1/2 inches with mudflats (exposed saturated 
soil) interspersed with water. Decaying vegetation provides a good substrate for 
insects and amphibians that serve as food. Most activity occurs at the shoreline to 
25 feet from the shoreline. 


Slow spring drawdowns 1 to 2 inches per week, beginning in late April will 
benefit lesser yellowlegs. Once the soil dries, feeding conditions are less 
attractive to these birds. Habitat conditions can be provided over the migration 
period in a single wetland unit by gradually lowering the water 1 to 2 inches per 
week. The wetland can be slowly reflooded and then dewatered if the soil dries. 
Alternatively, habitat conditions can be provided by staggering drawdown dates in 
several wetland units. Lesser yellowlegs will move to an adjacent wetland if 
habitat is more favorable. 


Population Density 


5 birds per acre 


38 


q visa nea TL: holga 

tisOhum weverotw Vel. wipe: so -seierag oe 
Fe Sah ee oat oF. i hetonits. ater al hee 

; tte Poa 


wis wet 


awer 


Tat Pinte ¥ grt. 


| ra 
aly , Sa a 


mt dere TONes 
yllenoierratt ae 


tm  Wiaroten’ Ia lily wtetgenggeaty guia 


vi 
avin 


SAP 


nog ) GPES S38 


,28005 AliweSeieven ebvtial ts 


B ee 
SIGIDG 


vow, not st yr 
ttivites Jeon 


ghisined haa aoe: ait mth rn oi 
x) 
at o> ast Reva. sasiciad) 
ont yore wieh wihapirang vd sim 8 


Si anol imy 
fATyGe oid yew 
1. eo for. OF: 4d  netes 
b Jioe oc) LD Devoiaweb wad Dre he 
egeed pyohwad Abe rahe beh — 
Remiegw ee 8, 


soi foe pill 


Wut 
2% 5 ele 
Cie ey 


s .* 
> 
Sit Lt 


aH wt Fay 
ro) etallbum -diihe antiant S\"r £: add: a 

aptly med! 
aft vO ee pyise Fay: enaidiigtn 


vino bas iiegh im otate tl 


hice Sint, te Bag oct te | 
a, ee 
ae 


7 uN? Fi: 
* 


i 
& 


; oo? Tas A tae 
artaidi ig 
invennedt: atari nee bah he 


is a 


ci 


nin 


wise rity basen 
well set shail ing 
ofswdlonarss bial y 


aguivetioy » ean 
ES wt 


Limiting Factor 


Mudflats or shallow water 
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Evaluation Element: LESSER YELLOWLEGS Habitat Type: NONFORESTED WETLAND 
(Spring Habitat April 15 - June 1) 
(Fall Habitat August 1 - September 15) 


| CHARACTERISTIC POSSTBLE SCORE ACTUAL SCORE 
| I. Water Depth 1" - 4" Deep (% wetland, average conditions) Sup 
eee Morerthan 9041s sieves cue aieuel Soh eeanelonshs| siaetelsteterer shin eis, exeterersceter seas ialieteis 9-10 
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SAMPLES Se TAT ome gy chay'e.ca 6; eliatevahat s oye srctare rel arene oie el iepees coe averse Miejenerets. 6 eleva ene! se 1- 2 
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(NOTE: If characteristics I and III or II and III score a 1, disregard 
other criteria and enter .1 as Habitat Type Suitability Index.) 
IV. Water Fluctuation (Change in water depth) IV. 
1. Gradually decreasing or increasing water level of <4" per week 8-10 
2. Gradually decreasing or increasing water level of 4" to 6" per 
WEEK os sie arels Stole At a kG Od 6550 Glono FONSI o OAD AGO Git GUCCI OIRO aes 5- 7 
3. Gradually decreasing or increasing water level of 6" to 8" per 
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4, Rapid falling water levels of more than 4" per week; unpre- 
dictable water depths; or stable water levels ...............-- 1 
V. Wetland Substrate Va 
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VI. Soil Saturation (% exposed wetland substrate with water logged soils) Vie 


1. More than 90% substrate waterlogged; less than 10% substrate 
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2. 75 - 90% substrate waterlogged; 25 - 10% substrate dried ...... 7- 8 
3. 50 - 75% substrate waterlogged; 50 - 25% substrate dried ...... 5- 6 
4. 25 - 50% substrate waterlogged; 75 - 50% substrate dried ...... 3-4 
5. Less than 25% substrate waterlogged; more than 75% substrate 
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VII. Decaying Vegetation (% exposed wetland substrate and 1 - 4" shallow 
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Evaluation Element: LESSER YELLOWLEGS Habitat Type: NONFORESTED WETLAND 
(Spring Habitat Apri) 15, — June 1) 
(Fall Habitat August 1 - September 15) 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
VIII. Herbaceous and Woody Vegetation (% exposed wetland 

substrate and 1" - 4" shallow water areas covered 

by persistent emergent or other herbaceous or woody 
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MUSKRAT 
(Ondatra zibethicus) 


Geographic Distribution 


Present: Occurs statewide but only where wetlands exist. 


Historical: Occurred statewide but more abundant before the majority of the 
state's wetlands were drained and converted to other uses. 


General Habitat 


The muskrat is one of Missouri's most common furbearing mammals; however, 
it has always been more abundant in its range north of Missouri. Muskrats live in 
sloughs, streams, rivers, oxbows, lakes and marshes. They prefer still or slowly 
moving water interspersed with emergent vegetation. Muskrats usually build dens in 
banks, but in emergent marshes, dens are made with aquatic vegetation anchored to 
the bottom of the wetland. Muskrats will excavate around the base of houses built 
in marshes and even dig canals if water levels drop. Muskrats are generally not 
social animals. Houses or dens are usually more than 25 feet apart and support 1 
pair. Dispersal of young occurs in August. During periods of drought muskrats will 
live in woodchuck borrows or other dens until permanent water is available. 


Reproduction 


Breeding begins in late winter and extends through September with most activity 
March through May. Litters average 4 to 7 young in size with occasionally up to 5 
litters produced annually. Two to 3 litters are produced annually. Weaning takes 
place in 3 to 4 weeks and the young move 10 to 60 yards to establish a new den. A 
major cause of mortality in the young is drowning when water levels rise. 


Home ranges of muskrats are approximately 150 to 200 feet in diameter. Stream 
habitat or ditch banks will support one pair per 1,200 feet under optimum conditions. 


Food 


Muskrats tend to eat the most common food plants available. Important food 
plants include cattail, bulrush, arrowhead, sweetflag, sedge, wild rice, 
pickeralweed, lotus seeds and corn. Pondweed also forms a significant portion of the 
summer diet. Muskrats are primarily herbivores but individuals occuring in Ozark 
streams will eat clams, snails, crayfish, frogs and carrion. 


In areas lacking emergent vegetation, muskrats will eat bluegrass, white 
clover, wild cherry and cheatgrass. During the winter muskrats will eat the roots 
of aquatic plants, dried grasses, stems of cattails, agricultural crops and carrion. 


Land Management 


Muskrats require permanent water preferring still or sluggish conditions. 
Water stability is more important than water depth. Fluctuations of 2 to 5 feet 
disrupt muskrat populations and cause animals to disperse. Low water levels coupled 
with subfreezing temperatures freeze food sources and close travel routes. 


Optimum water levels vary with topography and vegetation type. Muskrats 
inhabiting streams prefer holes and backwaters while muskrats using marshes prefer 
water 12 to 18 inches deep. Greatest muskrat densities can be achieved in marshes 
with emergent vegetation. Cattails can support nearly twice the density of muskrats 
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than other vegetation. However, for ponds there is no correlation between muskrat 
numbers and vegetation. Stream habitat for muskrats can be enhanced with 
overhanging trees, undercut banks, and root tangles. In addition, clay banks provide 
good denning sites. Banks with more than 70 percent sand are avoided. 


Marshes managed for muskrats should have more than 75 percent canopy coverage 
of cattails or bulrush. Woody invasion should be less than 5 percent canopy coverage. 
Summer and winter water levels should be as stable as possible. Optimum wetland 
size is 200 acres or greater. Open water is not necessary for muskrats but habitat 
deterioration may result as number of animals increase. Muskrat damage to levees 
can be minimized by constructing 4 to 1 slopes. Muskrats are attracted to 
permanent marshes in mid-sueccessional stages and management must eventually be 
directed at turning back succession usually with dewatering and soil disturbance. 


Population Density with Optimum Habitat 


2 pair per acre of marsh 
1 pair per 1,200 feet of stream bank 


Limiting Factor 


Stable summer water 
Emergent vegetation 
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CHARACTERISTIC 


I. Winter Water Fluctuations 
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KING RAIL 
(Rallus elegans) 


Geographic Distribution 


Present: Casual summer resident with reported sightings in only 13 counties 
but well distributed throughout the state where wetlands exist. 


Historical: Probably more abundant before the majority of the state's wetlands 
were converted to agricultural purposes. In addition, turbid water in most of 
Missouri's major rivers adversely affects emergent vegetation and thus king rail 
numbers. 


General Habitat 


The king rail is a wetland nesting bird requiring shallow water or saturated 
soils during the growing season, April 15 to August 1. Dense stands of sedges are 
preferred for nesting and feeding but dense areas of smartweeds are also used. This 
bird is classified as rare in Missouri. 


Reproduction 


Nesting peaks in Missouri during May. Incubation requires 21 to 22 days and 
clutch size averages 12 eggs. Both male and female remain with the brood for up to 
one month after hatching. 


Robust sedges (Carex spp.) are the preferred nest substrate but dense 
smartweeds from the previous winter are also used. Cattail and river bulrush 
dominated marshes are avoided. Nests are built in sedges growing on saturated soils 
or shallow water less than 18 inches deep. Occasionally, nesting occurs in grasses 
at the wetland edge as well as on ditch banks or levees with grass cover. 


Food 


Animal matter constitutes 79 percent of the adult diet. Crayfish is an 
important food. Broods are attracted to saturated soils and probe the substrate for 
insects. 


Land Management 


The king rail in Missouri prefers wetlands associated with riverine flood plain 
systems. Gradual drying of the wetland basin during the brood rearing season (May 
through July) is important. Adults may forage by clinging to wetland vegetation 
over water with their feet but the young require saturated soil or shallow water for 
feeding. 


Sedge wetlands used for nesting should have vegetation greater than 1 foot tall. 
Wetlands used for feeding may have vegetation 2 to 4 feet tall during the May 
through June period. Feeding sites may be dominated by smartweeds. King rails 
tolerate woody invasion by willow, buttonbush or other species associated with 
riverine wetlands. 


Nesting activity can be concentrated in a small wetland dominated by sedges if 
adjacent brood rearing habitat exists consisting of gradually exposed saturated 
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substrate with insect food sources. Small wetlands with sedges for nesting 
surrounded by agricultural land or woodland are not attractive nest sites because of 
the lack of brood rearing habitat. 

Brood rearing habitat can be maintained by staggering water drawdown in adjacent 


wetlands. Broods will move to wetlands with saturated, exposed soil or with shallow 
water. 


Population Densities 


1 breeding pair per 15 acres 


Limiting Factor 


Wetlands with shallow water or saturated soils 
Wetlands dominated by robust sedges 
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Habitat Type: 


NONFORESTED WETLAND 
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Evaluation Element: KING RAIL Habitat Type: NONFORESTED WETLAND 
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4m QE ee Ota (ZOU OOPSNGE jog. see were eee ees A eee oer N SY 2- 4 
Sie SI Sus ririmel Oo omer Cie OUl NG) tense. eee le ets eke ws at etl. ail 
IX. Distance to Nonforested Wetland Tex 


1. hess than 250" to wetland with gradually drying basin 

and sedges or smartweeds covering more than 50% of 

Che wer landbasunt Masta sms sis, shots eee sce oe cee eee | eee 10 
2. 250" to 660' to wetland with gradually drying basin 

and sedges or smartweeds covering more than 50% 
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3. Less than 250' to wetland with gradually drying 

basin and sedges or smartweeds covering less than 

DOH s Gus eleven aifeardbevevel: deysvsiays au evi Ao 6. GY Wie wale, 6 eS Go / 
4. 250' to 660' to wetland with gradually drying basin 

and sedges or smartweeds covering less than 50% 

Ometne. wet Lanciy bes Lia) ‘spies susie a TreMe Le skiiicehe so rem sea a 4- 5 
5. Less than 660' to wetland with stable summer water levels; 

rapidly drying soils during the April 15 to September 1 

DerpLlod;o~r dominated by cattallisionm bulrush. <= «- 2- 3 
CemmMOLe mean. OO aRbOswetilanGn its, ci.) Meh st (onus <u loeb aati il 
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GREEN-BACKED HERON 
(Butorides striatus) 


Geographic Distribution 


Present: A common migrant and summer resident throughout Missouri. 
Historical: Also commonly distributed throughout the state. 
General Habitat 


Green-backed herons inhabit a wide range of wetland habitats including 
streamsides, nonforested wetlands, oxbows and other depressions in lowland forests. 
These bird inhabit the edges between wetlands and uplands and forage in openings 
among emergent vegetation and in shallow water bordering woodlands. 


Reproduction 


Green-backed herons are late migrants arriving in late April. March sightings 
are unusual. Egg laying can extend from May to July with peak egg laying from 
mid-May to mid-June. Clutch size averages 2 to 5 eggs. Both sexes participate in 
the 20-day incubation period. 


The fall migration is not fully described for Missouri. Green-backed herons do 
not form massive concentrations during the fall. Peak counts of these birds occur 
from mid-August to mid-September with very few sightings after the first of 
October. 


Green-backed herons are solitary nesters but occasionally they are found in 
small colonies or scattered pairs. Nesting usually occurs over or adjacent to water. 
Nests are usually built in small trees or bushes 3 to 18 feet off the ground. 
Willows provide a common nesting substrate. Nests can also be built on muskrat 
houses or tussocks. In nonforested wetlands, emergent vegetation is used to build 
nests. Small breeding and foraging territories from 160 to 1,000 square yards are 
defended. 


Food 


Small fish and crustaceans are the most frequently taken food. Insects are also 
important. 


Land Management 


The management of nonforested wetlands for green-backed herons should 
emphasize woody inclusions and borders. Permanent water from April 15 to 
September 1 is essential. Nonforested wetlands should be more than 40 acres in size 
and associated in a wetland complex consisting of adjacent forested wetlands. 
Permanent water in the form of oxbows, streams, small pools or shallow depressions 
will enhance forested wetlands for green-backed herons. 


Green-backed herons usually confine their use of forested wetlands to edges with 
water. These birds prefer forests with openings and permanent water for foraging. 
Lowland hardwoods without water during the growing season are unattractive to 
green-backed herons. Fallen logs, amphibians, small fish and insects will enhance 
utilization by green-backed herons. 
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Population Density 


1 bird per 5 acres 
Limiting Factor 

Stable summer water 
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Evaluation Element: GREEN-BACKED HERON Habitat Type: NONFORESTED WETLAND 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 
I. Water Regime (% wetland covered by permanent water, 
April 15 - September 1, average conditions). ae 

eee ahi ee lic Ao) cereals Wet ho) cesta eee awe then kT cps aot ches, us, 10 

Ci EEOC COLUM ws Mare! Ne fc yqcrtysc, Gees uneleme N g cre! ie) Me rene tty 7- 9 

ee Ole sober. Meaa ees Re Ce Socket a Se ae SM Got IW had) ou hs aon sig piah Sksgn oe 5- 6 
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(NOTE: If characteristic I scores al, disregard other 
criteria and enter .1 as Habitat Type Suitability Index) 


II. Wetland Size (Acres) AS a 
WeeeNOreh thine OmaCres. Sts Mays fe Res base Cel lect se fay e's 5 
oie See a) Pa CeO Grew Cana ye Cut Me gi-s sed Hevesa.” [sy Le, pooh ewes cc eae 2- 4 
SR EOSSw clans saCreS coca) cere os Cow’. DGcRo a, Sele Sarye al 
III. Percent Forested and Nonforested Wetlands within Sample 
Unwe (2000 %Acz:) de 
eee Ot omrt Walters -5:s ars O Os ACs ime) aaee mare anewcrt shel te telco: uence 10 
Pee Ole aaron (ola OOr wel SO OR AGKI) sg 25M wy cet) ek se og te ater se PG 8- 9 
Seo meee OU are (5.0 Ue LO OU AACS) ee inte es) lp asl Sr eu et, e4 4e) es ai. Fi 
Aree eel: OMe 2 ogo Omen DONG.) ams Ge ike. os) sou et tbea) Mero ee ite 2- 4 
Dees Sse WaneelUbeon(tes O.ORPA Cie t)t aba crits bic doo) bibl (ve, So) OS oe bre as all 
IV. Emergent Vegetation Coverage (% wetland covered by cattails, 
bulrush, spikerush, burreed, sweetflag and smartweeds). Wars 
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Roe) emp) Se MGM SE AST a) ck cy, ool Rew ne BS © oats aie me Len Cm oe 4 
3 Fy OGK Nie MPSS Be Oe eA ol, lse oP Ver copaiedival ol bee Yel ei sorter (ve 2- 3 
Ae beSSaisioneekOrm Ob more sthan™ [:5S:ource «| es) oe, be bee ve cM 
V. Water Depth 1" - 18" Deep (% wetland April 15 - September 1, 
average conditions). Wee 
We MODS Came es ce, fe tnde | tos Riel ve: awe Me) Segue Mate ee Mey Seley eal cs 5 
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Ase S Sas VAT eA s bret te.) e ciehe pice we ete fae ve Pate, ie Pte Snows ice Wowmret)) is) ive al) 
VI. Loafing Sites (% wetland occurring as bare ground, shallow 
water areas 1" deep, mounds, mudflats, muskrat mounds, etc. 
April 15 - September 1) VI. 
Oe eLOcmsCatbened suirougnOuUm=ewetelanGnur.. mene ae 6 5 
2a — 20 suscatrereds throughout wet Landy) sl sie... 3- 4 
Jeans Marni vara Long. pert pnery eols Wetlandse. aso sm eemier tere | 22 
1eebess sehaniwos On MOE. Clicihim2 Ocstneuestare Most sr. Sues ls 1 
VII. Distance to Forested Wetland or Riparian Woodland Wiha 
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Die es / A eee OORT Ce es Wie eaee Mee ote eo tepid remot ists e's )2 2- 4 
See MOLE mUliciimitly/.2e la Wei wsnatel bai clmicueicme tte! os met sb caw hoy 5m OS AL 
VIII. Distance to Stream or River with Permanent Pools or 
Flowing Water during Summer. VIII. 
ee SIS MeN Licht) ool deeds Cs areeep uses Filed Smeets ale rok: Glows, 6 piss 3) 
cA Maple ATVI UC Actas ech cote ah Muy! os. yoda ed Intend cece ans ECR bbSY ite. Sere & 2- 4 
Sime MOG ethical (2 OMG meyer Bev mistiisie lente fate es Le. Gal en fs 1 
IX. Woody Invasion (% wetland covered by trees and shrubs) ix. 
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X. Wetland Edge 


1. More than 75% of edge with forested wetland or 


WOOO VECS t all U OTM em siliee ic irre omeaCem Cys cu cimrel Walke shia fa) con 9-10 
2. 50 - 75% of edge with forested wetland or woody 

Nee eieiinel alleen mer tc |<! lee imacte cr bcsantsytite lat Sel is cen swith se ou oe 7- 8 
3. 25 - 50% of edge with forested wetland or woody 

Veet taLOlMeEs Mewar ke cip. o sHote cn Np seca tine tek le th iG eno od Sant 5= 6 
4. 10 - 25% of edge with forested wetland or woody 

VGC Gani © lle ite hee | cao le eae eS PSPs) enue Con) emirer key) ys 3- 4 
5. €10% of edge with forested wetland or woody 

VEC tet Chote mmm cere Rls, NoMa mmcitecl sti) T aero es Mas. eM se aes enLls l= 2 


(NOTE: If characteristics IX and X score a l, disregard 
other criteria and enter .1l as Habitat Type Suitability Index) 


Total Actual Score 


3 Habj T ’ ht Pe I 
Maximum Potential Score (70) ee me ee coy eee 


54 


Tom sa : 


Evaluation Element: GREEN-BACKED HERON Habitat Type: FORESTED WETLAND 


CHARACTERISTIC POSSIBLE SCORE ACTUAL SCORE 


I. Permanent Water Within Stand (% of stand covered by 
oxbows, Old channels, vernal ponds, or shallow 


depressions ) ke 
TeoeMoOregttiatne OU Par. o.. Fase eee me ie Tete 3 er oats 8-10 
wae « GAS SO ee 2h el at EN ek ES, poke kerry» baal O< Sr es. PR 5- 7 
Ste OMG ENE ae Se ed Cs Cele ee 2- 4 
AME GS Sa ChHama WO teres) s lbe- sock cee toms mek vicdee fx ele) Foe. 023 * it 
II. Wetland Size (Acres) ele 
PoeMore: than 40 acres. .i esa a ol trae. Sa’ ee he ee 5 
DI Be St 4S OWACTEOS oh es i sia ete ee eee Micke, Gan S-  SAO 2- 4 
Siw MeSSwenane OmaCre Si... areeeenes cape sehr 3. Pepees oc Pee eS aE 
(NOTE: If characteristics I and II score a 1, disregard 
other criteria and enter .1 as Habitat Type Suitability 
Index. ) 
Iit. Water Depth 1” - 18" Deep. (% wetland, April 15 - September 1, 
average conditions ) bib ba 
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ee SCSS CNA. LOS) ce eee coe st ee ee ee aren oh eae hh 8 il 
IV. Openings (% of stand with less than 10% canopy closure) IV. 
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VI. Distance to Stream or River with Permanent Pools or 
Flowing Water during Summer flee 
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APPENDIX A 
ACTUAL SCORE MATRIX 


This appendix outlines the method utilized for adjusting present 
habitat values for various plan conditions. The actual score 
matrix displays the existing field scores by species and habitat 
type for each model characteristic. The matrix for the maiiard 
is included as example. 


The actual score matrix is used as foliows: The mallard was used 
to evaluate 3 habitat types. The habitat types and model 
characteristics are listed on the left side of the matrix. The 
possible field scores occur at the top of the matrix. Existing 
conditions for each characteristic can be scored on a 1 to 10 or 
1 to 5 scale. In the cropfield habitat type, one of the model 
characteristics is land management. A total of 6 cropfields were 
sampled. The tand management characteristic scored as 1 four 
times and as 5 two times for a total of 14 points out of a total 
possible of 60 and a habitat characteristic index of .23. 


Comparisons between alternate plans can be made by comparing the 
different habitat characteristic indexes. The habitat type 
Suitability indexes for the alternate plans can be calculated by 
adjusting scores at each sample site to reflect the different 
plan conditions. Then new actual score matrixes can be 
constructed and the effects of the plans on individual 
characteristics displayed and comparisons drawn. 
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(Example) 
SPECIES: MALLARD 
Maximum 
Characteristic 

Score cl 
NONFORESTED WETLAND Total Samples = 11 
Fall-Winter Flood Freq. 10 
Fall-Winter Flood Cond. 10 
%® Forested-Nonforested Wetl. 10 yf 
Watery Depth 1° =13" LO 2 
Important Food Coverage 10 5 4 
Average Ht. Seed Plants 5) 7 
No. Import. Food Plants S) 
Winter Cover 5 a al 
Loafing Sites 3) 
Open Water 5 , 
Dist. Forested Wetl. 10 ian 
Dist. Cropland 10 
FORESTED WETLAND Total Samples = 10 
Fall-Winter Flood Freq. 10 
Fall-Winter Flood Cond. 10 2 
% Forested-Nonforested Wetl. 10 Cee 
Water Depth 1"-18" 10 rei, alk 
Import. Food Coverage 10 AWE ap 
No. Import. Food Plants 5 Dak 
Tree Size Class 10 2 
Overstory Composition 10 3 
Permanent Water in Stand 5 S 
Openings 5 
Dist. Nonforested Wetl. 10 10 
Dusit. cropland 10 
CROPLAND Total Samples = 6 
Fall-Winter Flood Freq. 10 
% Forested-Nonforested Wetl. 10 4 
Water Depth 1"-18" 10 
Land Management 10 4 
Cropping Practices 10 
Dist. Forested Wetl. 10 3 
Dist. Nonforested Wetl. 10 3} 


ACTUAL SCORE MATRIX 
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APPENDIX B 
ANIMAL DENSTTY ESTIMATES 


These animal numbers and animals per habitat unit were developed 


for Missouri wetlands statewide and are estimated numbers of 
animals per unit area for optimum (1.0) habitat. These numbers 
should be adjusted if more local information is available. 


The density estimates for the mallard, lesser yeilowlegs and 
Canada goose were difficult to establish. The modeis for these 
species evaluate fali and winter migratory habitat. Weather 
conditions on the Canadian breeding grounds in the fall as well 
as weather conditions on migration routes north of Missouri can 
influence bird numbers. Hunting pressure and weather conditions 
in Missouri can affect migratory bird densities. 


For all the wetland species described in this handbook, 
population densities can fluctuate dramatically from year to year 
depending on water conditions and vegetation. The animal 
densities presented here must be considered long term averages 
rather than what could be expected in any one season. 
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Habitat Units (HU) Per Animal Expected to Occur 
with an Optimum Habitat Rating of 1.01 


Species Optimum Densities and Animals Per HU 
Mallard 10 birds per acre or 


10 birds per HU 


Canada Goose 4 birds per acre or 
4 birds per HU 


Muskrat 2 pair per acre or 
. 4 animals per HU 
l pair per 1200 feet of stream bank 
or 1 HU per 600 feet of stream bank 


Least Bittern 1 pair per 2 acres 
Or a birG per HU 


Lesser Yellowlegs 5 birds per acre or 
5 birds per HU 


Green-backed Heron 1 bird per 5 acres or 
-20 birds per HU 


King Rail l pair per 15 acres or 
wlsebirds per AU 


1. Represents statewide averages and optimum densities should be 
adjusted based on known densities in the vicinity. 
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